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He good Aﬀettion you bear, 

- fo - kind of Learning, * 
-n particular to the. . 
Es 4 © makes. 
4 me dhivative. to preſent yout , Lords. 
v hip with-this Trattate of Athhims. ON. 
| tick, becauſe that Art, compared with b YG 
4 ber Ma; ical Sciences, _ is as _ 
Ry Primum Flohila. 5 in reſpetl of oy » 
oben x 


|, uſed in times paſt to ſay of Venus, Sine 


"The Epiſtle Dedicatory. 


"2 inferior Orbs:; | For as the Poets 


Cerere & Baccho Friget Venus, /o 
may TI alſo confidently averr of them, 
without Arithmett 
and without Mition. © Preſuming there- 
fore that your Lordſhip, loving the Art, 


cannot diſaffed} the Artiſt, nor- his in- 
tention to do good in that kind, IT am 
bold to. ſhelter this Treatiſe under your 


Lidſbip's proteffion,” humbly intreating 
yaur-gracious Acceptation, and earneſtly 
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Bouche ear 't6anl outT "x 
ned-Country-man* Edmund + 
Wingate Efquire, - publiſhed.,7,;» 

_ a Treatiſe Be pr "rg I 
divided into rw6 Blots *the © 
one eftituled c. vewþrh Arith- 

metick , the other Artificial 

Avithmetith: all] in regard his- pri 
fign in that Treatiſe was, to remove the diffi- 
culties whicly ordinarily ariſe in 'the praftice 

of Common- Axithmetick,by the help of ar Pp. 

or, borrowed, Numbers, | called Logarithmisne, | 

(whoſe proper workis th perform Mulriþlicati- # 

on, by Aaaition-; "" by Subiraition, oP 

A 3 ; 


£27 *The is Prefine. oY 
be. did then in his faid firft Book omit di- 
ieces of Common.. or Prattical Arith- 
; which, for the perfe& and univer- 
&. fal heeftandag thereof, werxe- neceſſary to 
& have been inſerted: Bur after the firſt im- 
thoſe Books ,was ſpent, our 
importuned to .take care 
| fits ſecondi/Edition, "he road his af 
nee therein ; ' his other neceſſary Em- 
þ On not permitting him. to..purſue his 
purpoſe, he was .pleaſed to 1mpart his 
thoughts Sy gs "*the.ſame unto me, .to- 
al Vi requeſt, has] would peruſe 
he faic ry, k,*and ſupply it with ſuch 
- pieces ; of Prattical Arubmeick, which for 
he're; arefaid were granting ul the firſt 


Tn' purſbance of which volts I have 
ibuted. my Talent. towards perfeQtin ng | 
TraQare,, ,upon our Author's founda- 

.— patfly in his life. ume, to. his good 

iKing, A TV ſince. his deceaſe,-1n {e- 
ditions. committed to my. Careto be 

| Preſs: Wherein.I have u- 

jed: my beſt endeavours, | ,as well to: pre- 

_ this Book as. a Monument of our {aid 

wr's worth.; as alſo to make it a com- 
lat Stoxe-hou J A Commos ; Cy Sel 
| Tom 


refſion of hy 
faid Author 
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from whence the Ihgenious” may *be fair- 
q niſh'd with the Excellencies. of” that Art, 
! In reference both to common Affairs; as a 2+ 
| ſo+ to the Prattical Parts of the Mathema- 34 
ticks. And in order to- thoſe.,Ends I have, * 
| made. theſe following Alterations. and Addi- 2 


* tions; namely, Gs | 
Firſt,” For the" Eaſe*and*Benefit of ſuch. 
Learners, who defire only fo much ' Skill _* 
in Arithmetickj .as is uſeful in Accompts, 
Trade, and *fuch like -ordinary Employ« 
ments; the Dodtrine-of whole Numbers, 

| (which in the Firſt Edition” was $ ate b 
mingled with -Definitions and Rules Tn 

| cerning” broken Numbers, 'commonly*et- 
+ led Frattions) is now "entirely han 4 
| apart, And to the end the full know.,. * 
”" Numbers might more cleatly” ppear, "Þ * 3 
have explained divers of the; old Rules in" 2 


4 


the” firſt five Chapters, -and ffAned anew. 3 
the Rules of ' Diviſion, RedutFion, and the 
Golden Rule, in the ſixth, ſeventh, s £5 
and ninth Chapters; fo that" now Arith- 
-_metick in whole Numbers -is plainly and 
"Tully handled befote any eritrance be made 
I. into the cragy Parks. or | FraQtions, at the 
| +ffhr whereof ſome Learners Are'-fo\ dif- 
B-.*  'A4- couraged, 
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. Secondly, To aki fuch youllg, Students 
Þ as defire 20 Fiz 2 good, Foundation for the at- 
-”raining ef a general 'Kngwledge an-the Ma- 
| ens, [ Chan in a lar Merl de- 
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i ; "The Prefuce® ol | 
fires his own or the: Publick Good, to be 
. acquainted with ſo excellent an Art. 
But af the more curious Artiſt, aftet he 
is well exercis'd in vulgar Arithmetick,. de- . 
fires farther inſpectiog intg. the , :Mytteries | 
of iy 6 bi 
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y, are- diſtinguiſhed by this Mark az and 


| .- ; poſed by the ſaid ,F. K. may be diſcovered by 
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gf [this quetiwh? how many ? (unleſs jt" be an- 


_ ſwered by nothing :) So if it be asked how many, 
-days are inia Week, the anſwer 1 Is ſeven, which is - 


called: number. 
| > TIT. The Notes or clitiiaers, by - 
gs rar 'which"Ntmber is ordinarily expreſ- 
V7 pa ſed, aretheſe z 1 one;"2.two, 3 three, 
ay + four, 5 five; 6ſix, 7. £9tps | 8 eight, 


8. | 
© Notes'of Charatters are cither fe 
 Keant Figures, or a Cypher. | 

.- The'fignificant figures are the firſt vine z vic, 3 Vita 
»$5G)} 58,9. Thefirſt whereof is Parti. 
ly-caljec an Doh or. Unity, and the reſt are 
bmpo _ ities ; "ſo. 2-18 compoſed 

x Units, LA 

ye 1, it thovgh offi 
xed after any 


> 4% "Chap i *T; 4 " Naration. EI os "IO 08 EY 
; -y6 fed, all thoſe Characters make but one vai "2. 
hich conſiſts of ſo magy. ” oy as there are Charg-:. 
Qirs ſo placed to one er : ſo this number 205-'+ 3 
conſiſts of 3 places, and this- 30600 of five places,Fcex-  Þ 
X,-Notation conſifts inthe knowledge'of two . 
things; viz. the Order of places, and the Value”, 
of every place in an number,” | 
 - Xl.:The Order of the places i 1s from the: 'be Order 
right hand” towards the left : ' So in thigh Re? J 
number 45s, the figure 5 ſtandeth in the" 2 
firſt place, 6 twthe ſecond, and 4 in he third 3 94 
likewiſe in; this number 7350, . oo : 
he HON , 6 in the ſecond, thr 
-7.in the . 
XII. The. ſt Place of . ry Ss he | 
(which as re is the-oute : 
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ber 315 is to be ain a thus, three hundred 

" and/fifreeg;" and chigmomber 205, two hundred” 
_.and- fivez alſo*this number -5g0, five pee. 

| is manifeſt, that although a Cypher 

It lf lignifies nothing, - yet being placed on gow 
riehth zure-ir incredſeth the value there- 
ur place than 
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—_ Noe, In ing ee pi Numbers i in the 
laſt Example,jt muſt be remetibred that 24 grains 
make one Penny weight; 20 Penny weight, one 
ounce z and'12-ounces:one-pound Troy (as before 
declared in-thethird Rule of the ſecond Chapter ;) 
And then you are to proceed according to Rule Y1I. 
of this-Chap, -- 

More Examples of Rule VII. are theſe following, 
which ſe the Learner to-be well exercis'd 
brthe Fables of Chap, 2. that he may readily know 
what 'Integers- are-to-be carried from every leſſer 
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CHAP. 


Subtrattion Bow whole Numbers. 


1. CUbtraQion is thag by which one number is ta- 
ken out of another, to the end that the re- 

mainder or difference, between the two numbers 
given may be known. 7: - 

11; The number out of which the SubtraQion i is to 
be made, muſt be greaterygr at leaſt, e- 
qual with the other. As you may Sub- Subrration of 
tra, 4.347 out of 9478, ſocan you not + aunbers of uo 
ſubtraQ 9478 out — 6 47: ; 

111. In ſubtraction rank the' two given num- 
bers one under the other as in Addition, with 
this/ caution, that the number placed uppermoſt 
may exceed, or at leaſt be equal unto the 0- 
ther : | So if the number 4.347 be given to be ſub- 
tracted from 9478, I order them as in the Mar- 
gent”: then proceeding to the SubtraQion, I ſay. 
7 taken out of- 8, there remains one, 


- which I place in the ſame rank under 0478 
the line; In like manner 4 being taken 4347 
. out of 7, the remainder is 3, which F131 


likewiſe I ſet; under the line in the 

next rank ;. again taking 3 from- 4, the remainder 
is 1, which 1 likewiſe place under the third rank ; 
laſtly ſubtrating-4 from 9, there will remain 5, 
which I ſubſcribe under the fourth rank; ſo the 
whole operation being finiſhed, | find, that if 4347 


be taken out of 9478, the remainder is $131, Ora ; 
"( which is the fame) the difference between the ** : 
\pwmaders 9478 and 4347 is5131, as in the Example.” 
x C 2 


In 


" *04 © Subiratfon | - BookI. ? 
In like manner if 106 be {ubtraQted from 2856 the 


remainder. will be found -2750 ; for 
2856 after the-numbers are orderly ranked, I 
i06 begin at the place of Units, and ſay, 
—— 6 from 6, there remains nothing z 
2759 wherefore I ſubſcribe o, then proceed- 
_ ing tothe ſecond rank 1 ſay, if o Jor no- 
thing) be taken from 5, there will remain 5, which 
I alio ſubſcribe under the line ;'again 1 from $, there 
remains 7: Laſtly, o from 2, thereremains z. See 
the work in the 'Margent. 
IV. When any of the figures of the number given 
to be ſubtraRed is greater than the upper figure 
out of which it is to be ſubtraced,- you muſt borrow 
roof the next rank towards the left hand, and add 
'the ſaid 10 to the ſaid upper figure, then fromthe 
ſum of ſuch Addition ſubtra& the lower figure 
and ſer down the remainder : 1n'this caſe'the figure 
of the next rank which is to be ſubtracted, "muſt 
beeſteemed an Unite'greater than it is; wherefore 
keeping one in your-mind/addjrto the next figure 
of the number given 'to be ſabrrated, and/dedndt- | 
k ing all out of the figure above'it, proceed-inlike 
© forttill you have finiſhed thewhole operation. Zx- 
| ample, ' Let it be required to ſubtract 374 out 'of 
8023. Having ranked'theim as before, 1 ſay four . 
'Sut'of 3, that cannot be, 'wherefore borrowing ten 
* of the next" rank, 'and adding*theſame tothe ſaid 
:3,1ſay 4 outof thirteen, there remains 9; then wri- 
"ing 9 oader the line, 'and carrying 1 in my mind, 
= * I fay-1'and 7 make 8,8 otrof two thatican- 
F 4 5023 _ not. be, bat 8 ont of 12:(32, becauſe 10 be- 
þ  -*£374 ing borrowed, and added co 2, makes-1 2) 
> 7649 there remains 4, which] fubſcribe pr | 
| ine 3 
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line ;, again, 1 in'my mind being added to 3 makes: 
4, 4 out of nothing, that cannot be, but 4 out of 10_ 
there remains 6, which I likewiſe ſubſcribe under 
the line ; - laſtly, 1 in mind being taken out of- 
$ there remains 7. Thus you ſee that the remain» 
der after 374 is ſubtracted from 8023 is 7649. 
Note diligently, that 2s often as 10.is borrowed, 1 
mult be kept in mind to be added to the figure 
ſtanding in the next place of the lower number, 
and the ſum of ſach Addition muſt be ſabtraged 
from the upper place z but if it happen that there 
is.no figare in the next place of the lower num- 
ber, then the 1 in mind muſt be ſubtracted from 
the upper place, (as.in the laſt raak of the laſt Ex- 


ample.) Another. Example. Let it be required ta 
* | fubtra&t 92 from 62801. Having placed the great- 
X er number uppermoſt, and the leſſ:r orderly un- 
y derneath, I begin at the place of Units, - 
. and fay, 2 from 1 I cannot take, . but .. 62801 

» | borrowing 10, and adding to-it the 92 
— | faid x, 1 fay 2 from 11 there_r6@ ——-— 
e | mains 9, which I ſubſcribe under the 62709 

- line z .then I proceed and ſay, 1 in mind 

F | with 9, makes 10, 10 0ut of q Icannot take, but 
c | borrowing 19, I ſay 16 out of 19 and' there: 16+ 


maigs o,, wherefore I ſubſcribe q under the line 3/8» 
4 | gain, 1 in mind out of 8, there remains 7 3 then _ 

becauſe there are no more Figures in the-lower 

4 opngs I fay.o qut of 2 there remains 2; laſtly,'o 
? | out of 6 therexremgins 6; therefore 1 conclude that 


| IFhe 92: by. 62709, | ©: 3 
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26. | Sabtrattion Book IT.” 
the leaſt denomination firſt, ſubtrat the lower 
number. from the upper when-it may be ſubtracted, 
and place the remainder underneath; but if it hap- 
pen that the lower number cannot be taken out of 
the upper, you muſt borrow an Integer of the next 
greater denomination on the left hand ; which 1n- 
teger, after it is converted into the ſame denomi- 
nation with the ſaid upper number, muſt be added 
to it : then from the ſum of ſuch Addition, you are 
to ſubtra&t the lower number, and write down the 
remainder, keeping 1 (that is the Integer borrow- 
ed) in your mind, to be added to the next place of 
the number given to be ſubtracted, as before : ſo 
gol. — 145. — 10d.—3f. being fubtraQted from 
T24l — 11s. —— 974.—1f, the remainder is.33/, 
—165,—$8d,—zf. For, beginning with the far- 
things, 1 ſay,z farthings out of 

t. s. d. f. 1farthing Icannot take, where- 
P24—11—07—1 fore borrowing 1 Penny (that 
 9$0—14—10—3 is an Integer of the next great- 
33—16—o08—2 er denomination) and having 
, converted this Penny into four 
farthings; 1- add them to the aforeſaid 1 far- 
thing ; ſo the ſum is five farthings, out of which 
ſabcraQting 3 farthings, there remains 2 farthings, 
which 1 place vnderneath the denomination of 
farthings; then 1 proceed to the next denominati- 
on, and ſay 1 Penny which I borrowed and 104. 
make 11d, this 114. out of 7d, I cannot take, where- 
fore borrowing 1 Shilling or 124. and adding 12. 
to the faid 7d. the fum is 194. from which I 
WbtraQ the ſaid 11d. fo there remains $d. which I 
L Fubſcribe under the denomination of pence ; again 
L 2 Shilling which I borrowed being added to « 4 
10M . as ; I: makes 
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makes 15 5, which -I cannot fubtra& out of 11 5. 
and therefore I borrow 1 pound or 20 s. which be- - 
ing added to the ſaid 115, makes 31s, from which 
ſabtraQting 15 5. there remains 16 5. which I ſub- 
ſcribe under the denomination of Shillings ; then 
carrying 1 pound which I borrowed to the lower 
place of Pounds, I fay 1 in mind-with o makes 1 
which taken out of 4, there remains 3 ; again 9g out 
of '2, I cannot take, but 9 ont of 12 (10 being bor- 


' rowed and added to the ſaid 2, according to the 


fourth Rule of this Chapter) and there remains 3. 
Laſtly, 1 Gor the 10 that was borrowed) being ta- 
ken out of r, there remains nothing z and o at laſt 
I find, that if A. being indebted to B. in 124/.-—1 15. 
——-74,-—1f. hath paid in part thereof gol.—145. 
104,—3Ff. there remains yet undiſcharged 338. 
EE AY Pg”; | 

VI. When many numbers are given S»bw«@ion of 
to be ſubtracted from a number pro- þ ro : bao nÞ 
pounded, you muſt firſt add thoſe * * 
numbers together, according to the rules of the third 
Chapter, and then the ſum found is to be ſubtraQted 
from the number firft propounded. Example, A. 
being indebted unto B. in 32401. paid thereof at one 
time 9700. at a ſecond payment 1236. and at a third , 
305l. the queſtion is how much of gifts | 
the debt remained undiſcharged ? ** The Deb; 
Firſt, 1 add together the ſeveral 3242 * © te. 
ſums paid, and find the total robe 7©*® 
22411. this 1 ſubtraQ from 3240!. 1236 © mens 
ſo there remains 999l. undiſcharg- _325_ : 
ed as you ſee by the operation 2241 Total paid 
jn the Margent, 999 reſt unpaid 
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RT ET VOrY Another Example of 

The Debt 500—00—oe like nature. A. being 

———— indebted to B. in 500!/. 

340—12—06 paid in -part thereof 

Payments 13—1i8—03 at one payment, 340k. 

| 17—16—10 [25 ——©06d. af 

a ſecond payment 134. 

Paid jn all 357 2—07-— 07 — 185,-———34. at a 

Reſt unpaid 127 ——-12——-05 third: 17{-——-16s. 

— #04.” the queſtion- is how much was in arrear ? 

Here if the operation be proſecuted as before it 

will appear that there was 1276.-——-igg.-—-05. 
unpaid : See the work in the Margent, 

VII. Addition is proved by Sub- 
ils Ps traftion, and Subtration by Addi- 
” Mddivion and. Lion. For having added: divers num- 

" Subiraftion., bers together, if you ſubtraft one 
, of them ont of the ſam, the remain- 
der muſt, be equal to all the reſt,, as you may 
obſerve by the Example following, viz. ſuppoſing \ 
= $574 theſe 4 numbers are given te be 
236 added, viz. 236, 452, 29, 217. and 
— that their ſum is found to be 934 
452 934 | (by the Rules of the third Chap- 
29 235 ter) it is required to prove whe- 
217 698 ther the ſaid ſum be true or not; 
934 to perform this, 1 drew a line 
6983 - under the uppermoſt mumber. 236, 
I, to ſeparate it from the 'reſt, - and 
ſeek the ſum of all - the numbers given, - except 
that uppermoſt, which ſam 1 figd to.be 698. 'Then 
-J fuberatt the ſaid uppermoſt number 236 from 
934, (the total ſum of all the- numbers; firſt 
tqund) and becauſe the remainder 698 is the arms 
TOR | SES 
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with the ſum of all the numbers, excluding the up- 
permoſt, 1 conclude that the ſum of all the num- 
bers firſt found was truly computed. ", 

In like manner is Subtra&tion proved by Addi- 
tion, for if you add the remainder, and the num- 
ber given to be ſubtrafted together, the ſum 
mult be equal to the Rn 
number out of which Fxample 1. | Example 2. 
the SubtraQion is _ _ OG 
made, fo if 4347 out of 9478 «+ 24—13—07 
be - ſubtraſted from  ſubtr. 4347 | 19—15—08 
9478 the remain- Reſt 5131 | 04—17—trx 
der is 5131, for Proof 94784 24—13—07 
if 5131 be added to 
4347, the ſum is' 9478, whictr is the ſame with 
the number out of which the Subtration was 
made. Apain, if a"Servyant receive 24/. 135. 
74. and lay out or disburſe 1g. I 5s. 
o84. there muſt remain in his hands — 4. 
—47. [14. for this being added to 19/. 
—— 15, ————— 08d. which was the Money he 
expended, the ſum will be equal to 24/. - 
135.,———074, (being the Money wherewith he 
was firſt charged.) | 

More Examples of Subtraftion are theſe thag 
follow, | 


Subtraftion of Ergliſh Money. 
kad: £4644: £3 
Rec. 3090 —10—07—1 24— CO — O00 ——O 


paid. 0099 —14—08— 3 | 05— 17 — 11 —3 
reſt 2999 —I1F —10—2:| 18—— 02 — 09 —-L 
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Subtrattion 


' - Book. * 


Subtraiion of Troy Weight. - 


5." 0% wv. & ot.  -. 2”. gr. 
Bought 352—10—13—15 | 205——13———19 
Solid OIg—I11—16—18 ;, 118———16 20 
Refs 332—10—16—21 $6——16 23 
Proof 352—10—13—15 205 jJg——19 
Subtraftion of Averdupois Weight. 
ag lb. | tb. 0Z, ar. 
Bought 256 —— 2 ——23 | 25 13 ——12 
Sold o79 3 26 | 00 14 ———13 
. Reſt 176—— 2 ——25 | 24 14 ——I5 
Proof 2<6—— 2 —23 | 25 13 ——12 
Subtraftion of Superficial Meaſures of Land.” « 
Acres, Roods, Perches, | A. R, P, 
Bonght 5780 —— 2 ———35 ! 2040 ——1I-——20 
Sold ogo—— 3 36 ; $19.-—==3trxx—=I0 
Reft CBg——=— 2 ——39 | I 120 ———-1 —-—30 
Proof T380—— 2 ——35 | 2040 ——1-——20 


* Queſtions 10 exerciſe Addition and Subtrattion. 


Q+. 1., Two Perſons, A. and B. owe ſeveral debts 
the le{ſer debr being that of A: is 3045. the diffe- 
rence of, their debts is 1044. what is the debt of B ? 
Arſ. 3149). 
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weſt. 2. Two Perſons A. and B. are of ſeveral 

Ages, the Age of the Elder, being that of A. is 50, 
the difference of their Ages is 19, what is the Age 
of B? Anſwer, Fl. 

Queſt. 3. What number is that which being ad- 
ded to 168 maketh the ſum to be 205 ? Ar. 37, 

Oueſt. 4. The ſum of two numbers is 517, the 
leſſer is 40, what is the greater? Avſ. 477. 14 

Queſt. 5. A certain Perſon born in the year of . 
our Lord 1616, deſired to know his Ape in the year 
1676, what what his Age? Av. 60. 

Queſt. 6. The greater of two numbers is 130, 
their difference is 49, what is the leſſer number ? 
Anſ. 81. 


+4 . v7 Þ A. 
Multiplication of whole Nambers 


T. JV] Anptietion teacheth how by two num- 

- bers given to find a third, which ſhall con- 
tain either of the numbers given ſo many times as 
the other contains 1 or unity. 

IT. Of the two numbers given in Multiplication, 
one (which you will) is called the Multiplicand and 
mo - wh the Multiplicator, (or both are called fa- 

ors. | 

THT. The number ſought, or ariſing by the Mul- 
tiplication of the two numbers given, is called the 
ProduQ, the FaQt, or the ReQangle : ſo if 5 be. 
g1Ven 


T's My. 
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given to be multiplyed by 3 or 3 by 5, the Produt 
Is 15, that is 3 times 5, or 5 times 3 makes 15 : and 
here 5 may be called the Multiplicand, and 3 the Mul- 
tiplicator, or 3 may be called the Multiplicand, and 
yu Mulrtiplicator z and as 3 (one of &he two.pum- 
rs given) containeth 1 or unity thrice, ſo 15 the 
produQ containeth 5 ( the other given number 
thrice ;) likewiſe as 5 ( one of the given numbers) 
contains unity. 5 times, ſo 15-(the Produda) con- 
tains 3 (the other given number) five times. 
_ #F. Multiplication is either ſingle or compound. 
VY. Single Multiplication, is, when 
the Multiplicand and Multiplicator, 
conſiſt each of them of one only fi- 
gure as in the laſt Example. Inlike manner if yoa 
multiply 9 by 5,the Produdt is 45,this is likewiſe fin- 
gle Multiplication : now the ſeveral varieties of fin- 
le Multiplication are well expreſs'd in the Table 
ollowing, uſually called Pythagoras's Table. 


The Table of Multiplication. 
11 0-3 þ 4114 i STIFF 3 


Single Multipti- 
E8ti67. 


2 

3 

4 
SS. 

6 

7 


DEE ACNE 
The uſe of the Table is this, having one fignre 
k IG. — given 


| 


- 


: 9 156 
8 | 16 24 | 32 | 40 48] 56 | 64 {72} 
9 


wh 


PLES. of who Nanbers. | 
given to be multiplied by another to know the Pro-. 


duct of. them, find the maltiplicand in the top of 
the Table, and the multiplicator in the firſt Co- 
lumn thereof towards the left hand ; this done, 
in the angle of pofition juſt againſt thoſe two-fi- 
gures you ſhall find the ProduQ. ' So 9 being given 
tobe multiplied by 5. 1 find 9 in thetop of rhe Ta- 
ble, and 5 in the firſt Column towards the teft band, 
then carrying my Eye from 5 in the right line equi- 
diſtant to the upper ſide or top lineof the Table, 
until 1 come to that ſquare which is direQly under 
9, Lind 45, which is the Produ@ required. The 
particular varieties of this Table ought to be learn- 
ed by heart, (that is, a Man muſt be able to give the 
Produ@ of any ſingle Multiplication, without the 
leaſt -pauſe 'or ſtay) before he can readily work 
compound Multiplication, as will further appear 
hereafter. 

YI. Compound Multiplication, is when the mul- 
tiplicator and multiplicand, either one 
or both, confiſt of more figures than 01. cor ah gt 
one. 


bers given do end with ſignificant figures, "Þ 
theny as in Addition and 'Subtraftion. So 1 34 be- 
Ing given to be multiplied by 2, place them 

thus: then Proceeding to the Multiplication 1 34 
fay thus: twotimes 4 is 8, which write un- 
der the line in the rank of your multiplying 
figure; again, ſay two times zis 6,which like- Ft 
wiſe write under the-line in the next'rank : Laſtly, 
two times 1 is 2, which being likewiſe written down 
under the/line in the-next rank, the Produdt is diſ- 
covered to be 268, and the work will-ſtand as'in 
the'Margent. F111. When 


* 
+ 4h 

# 

+ 5 


= YV1L In compound Multiplication, when the — 
ace - 
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VIII. When the Multiplicator conſiſts of more 


figures-than one, as many figures as it hath, ſo ma- 
ny ſeveral ProduQs muſt be ſabſcribed under. the 
line, which at'laſt being added into one ſum, gives 
you the total Product of all. - So 1232 being given 


to be multiplied by 23, the operation 
thereof will ſtand thus, for 1232 being 
multiplied by 3, (according to' the 
laſt rule) the ProduC@ is 36g6. - Again, 
1232 being multiplied by 2, the Pro- 
du& is 2464, which ſeveral ProduQs, 
after they are placed in their due or- 
der, (that is, the firſt figure ariſing in 
each ProduQ under his reſpeQive mul- 
tiplying figure) and added together, pro- 
duce 28336, the ProduQt-required : In 
like manner c321 being given'to be mul- 
tiplied by 123, the ProduCQ is 162483, 
and the operation will ſtand as you ſee 


in the Margent. | 

IX. When the Produ&@ of any of the particular 
_ figures exceeds ten, place the exceſs under the line as 
before, and for every ten that it fo exceeds, keep 
one in mind to be added to the next Rank. 


1111024 


Example, 3084 being given to be, 
multiplied by 36, the work will ſtand 
thus; for 6 times 4 being 24, I write 
4 under the line, and reſerve 2 in mind 
for the two tens; then I ſay 6 times 8 
is 48, unto which if I add 2 kept in 
mind, . the whole is 50, wherefore-ſub- 


\ Ccribing © in the next rank under the line. o (be- 
"cauſe there is no exceſs of 50 above 5 tens) I re- 
ſerve 5 in mind for the 5 tens; again, l ſay 6 times 


nothing 


F- - nothing. is nothing, to which adding 5. that I kept 


in-mind,- the whole will be but 5, which I likewiſe 
ſubſcribe under the line in the next rank ; again, 6 
times-3 is 18, which, (in regard 3 is the laſt figure 
of the multiplicand) 1 write wholly down; fo that 
the -particular Produ& ariſing from the multiply- 
ing figure 6 is 1$50g : in like manner proceeding 
with the multiplying figure 3, the particular Pro- 
dud ariſing will be 9252. Laſtly, theſe ſeveral 
ProduQs being placed in due order, and added to- 
gether gitar the manner of the 8th Rule of this 
Chapter) will give 1110243 which. is the total 


Produ® ariſing from the Multiplica- 

tion of 3084 by 36, and the operation 5073 
will ſtand as in the Margent, After the 256 
ſame manner if 5073 be given to be 30435 
multiplied by 256, the Produc will be 25365 
found to be 1298688, and the operati- 10146 
on will ſtand as you ſee in the example. 7298688 


. Þher or Cyphers: with which one or 


X, \When the two numbers given 
to: be-multiplied,' do one or both of them end. 
with a Cypher or Cyphers towards the right hand, 
multiply the ſignificant figures in both numbers, ons 
by the other, -neglefting ſuch Cyphers, and when 
the Multiplication of the ſignificant figures is fini- 
ſhed, annex on the right hand of the number pro- 
duced by the Multiplication , the Cy- 

43100 
bothof the numbers firſt givendidend, 15009 
ſo will the whole give. you the true 2155 
Product demanded : Example, 43100 431 

being given be multiplied by . 646500008 
15000 the Produdt will be found g155;55008 
for omitting the Cyphers which ſtand 


in 


S 
I 
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in the laft places towards the right hand as well-in 
. the multiplicand as the multiplicator, I multiply'the 
fignificant figures 4.31, but the figures 15 (according 
to the former Rules,) ſo there will ariſe 6465, to 
which annexing on the right hand all the Cyphers 
before omitted, tlie true ProduCtt will be 646500000; 
more Examples hereof are theſe following. | 


43125 5108000 
1500 I25 
215625 25549 
43125 r0216 
— — 5108 
64687500 — — 
638500000 


XI. When in the mvltiplicator Cyphers are in- 
cluded between fignificant figares, multiply by the 
Kid ſignificant figures, negleting ſuch Cyphers:or 
. Cypher; but obſerve diligently to ſet the particular 
Produdts of the ſignificant figures-in their due places 
according tothe 8th Rule of- this. Chapter. So if 

56324 be given to be multiplied by 
56324 20006, [I firſt multiply the whole 
20006 multiplicand $6324 by 6, and place 
 ————-— — the Produtt orderly underneaththe 
337944 line, then paſling over the three Cy- 
212948 phers, I multiply 56324 by 2 and 
— — place 8 (which is the firſt exceſs of 
1126817944 this particular ProduRt) direttly un- 
- der the multiplying figure 2, and the relt:/in 
their order, fo at laſt the true Produ@) will be 
found 1126817944, and the work will ſtand as 
you ſee in the Example. 
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XIE. When a number i is given to- Fe ipli . | 
by a ntmber -1- (oran/unit) in 4d 
firſt place towards —4 Jef hand, and a Cypher ori7. 
Cyphers on thevight hand of ſuch'an-unit (ſuch are” *% 
10400, 1008310000, &c. the wen rs Jap is per 


formed by.annexing the Cypheror Cyphers of xher-” 
| d 16-end (tow P--4 ; 50-1 Fel (21 i 3s EX 


Produ@ is 326003 # f by 1000, i 
3260003 ip like avnie if:170 be in | 
the Pro ok s ron y- Fby-1 0x 


two are So to bt m ltiplied 
the ner, that King | 


F "28: Fe: p; ; ion © KEN 
5 - is called Continual, and is thysiperformed, viz. firſt 
-- multiply any two. of the numbers given one by the 
- Other, then multiplythe Produ& b another of the 
numbers given,-and this ProduCt by the fourth. nom- 
ber givea (if there be ſo many)” and in; that order 
till” every. one of the given num- 

13 bers hath been made a Multiplica- 

: ron fo the ar 2mm is a= a 
Product Example, If | 4, 

72 P _ oh DT and 22 were. given to bo ml: 


22 __ at lied conrinudily;, firſt 18 mnlti- 
70 | 'P y. 4 © xroducett 725 Which 
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*F dy 

x 1s That by which; we Aliſeorer, how 
n-ohe-number is contained'in another ; 
wr (which is the ſame) it ſheweth' how'to Uivide a 
_ Humber yy 1 Oe a ret 


- 
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1. The. Diviſert th —intrky which the Di- - 
vidend is t6- be-divided 3; that js, it is the number 
which declareth-into-how many equal parts the dis 
vidend mnlt; be divided. 

V. The Quogent is the number ariſing, from” the 
diviſion, and ſheweth one of; therequal parts requi- 
red ; ſoif 15/ were given to'be divided by 5, or in- 
to x "equal parts, the number 'arifing, or ole of © + 
the equal parts will be: 3, for 5 is fornd three - 
Fr ng And on Is is the Dividend, 5 the 


intended by. the-Learner, for whoſe 3 
_ ſhallyſt my WSHESIS Tort to. make the & 
way oth by Rules and Examples, Fxginning, | 
with the eafieſt-firſt, which wilttbe in that caſe when 
the. Diviſor conſiſts of one fignreonly; for (exany ple. ©; 
Letit be required todivide. 1 92, by 8; or 192 poll ay 
into'$ equaFparty or ſhares ; here. 192 ; the Dor F 

dend, 8. is the Divifor, and che Quotient of one 'of » 
wa | parts is ſoughr. 
VIE. Placea crooked. line at each *\ -nd "of be P 


f the , and That-x % the ris 
3-then" if the D ; 


ſq tb: a point-nnder the firſt fi | eee] 
dend- towards” the left, hand, 1 Sfaeh 6 | ” 
be either equal unto; or greater than: the he $</h 5 
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given im the th Rule, I 92: aaa Dividend and 
$ the Diviſor, 1 ſubſcribe, a point under. 9, not un-. 
der 1, becauſe ir is 1&fs than the Dzvifvr.---This done 
the Dividual, or number whereof the,queſtion mult. 
be asked, is 19. 

P11... Having thus prepared the” numbers, _ask.- 
how often, the Divifor is contained..in the Dividual, . 
and write .the number which anſwers the queltion 
in the Quotient; then. moltiply the .Diviſor by. the 
| . number placed in, the Quoricrt, and ſubſcribe the. 
# produtt underneath the Djvidual.. al 3 having. 
* - drawn a line under the. 2 lubtrat.it from 
the Dividual, and ſubſcr the remai 4a orderly 
F underneath the lige. So- emanding how. 
” BY4 i934, (2 many tinges the Div4ſpr.8. isfopnd 1 in the. 

| * Dividual 294 .the anſiyer is two, times, 
Eton ite 2 in LY Quotient; then 
Wy Me: 5 "TEL Diviſor $ by 2(the num-. 
þ rp! acl n the Qnoricrt ) the produtt i 1S.16, Which: 

1 vrderly under the Dividyal I 9; andafter | 
Py q rawn, nderneath the product 16, I ſubtract 
i 'the Divi wal 19, and place-the xemainder, 3 
þacer atht line. 
heRs Pu! tgno ther point under the next t place of 
lend wards thy gn hand, a [Ing gown W 
zure 01 i pber pher ſan g in th lace to the t 
-ainder ; thit is, fer Meer afler in, the whole wi 
+ ap Di ne rol being Þ placed under. 

Lo tha which ſtands in the wx t-place of the. 
'2 Dividend, F write 2 next 4 ter. ay wit 
$9 26m the right bandvf) 6 | 


{tio gry be Fiked, | 
ſe in the Example. 
': 


2 


hap. VI. | 

X: A new Dijvidual being fet apart, renew the que- -* 
ſtion, and-proceed ccorivg tothe 2th Rule of this 
Chapter. "Thus demanding how often the Divifer 8 - * 
is found in the dividual 32, the anſwer is foor” mes; 
whereforeT write 4 in the Quorijent,then myltiplying 
the Diviſor $ by four (the figure laſt placed in the 
Ouotient) the Produtt is 32, which I fub- | 
ſcribe underthe Djvidual 32, and aftera 8(1 $2024 


by whole N.:mbers. bf 


lige is drawn underneath, I ſubtraft the 16 
Prodnd 32 from the Dijvidzal3 2,& there --D2. : 
being no remainder, 1 ſubſcribe o under 32 | 
theline,ſo the whole work being finiſhe, ” 


the Qxotzent is found to be 24, and the K 
operation-ſtands as you ſee in the Example; *where- ©; 
fore I conclude, if 192 pounds be equally divided a- 
monelt At a the ſhare of each Perſon willbe 7 
24 pounds. 2” . Sa. 
| A ſceand Example. Let it be required to divide.” 
936 Pounds into g equal parts ; having difikgyiſh**- 
ed the firſt Dividual by a point, (according tothe 9th- 5 
Rille of this Chapter)"1 detnand hdw often che DR. 
viſor 9 is'foutid 1n 'the Dividual 9, and 
finding it once containedin it, I write : *wF'g: 

in the Quatjen#3 "omen multiplyingthe Dj" - 25 neo 
viſer 9b 1,cheP > w is g,Wh 1 Gb- NE + © 


ſcribe undet the Dividaal's ; "after thi 
a line being drawa under the Prody 
I fubtra&'it from the 'Dividuat 9, and there being 
emainder, I pla e 4 0 underneath the-line, uh. 
"the Egrdpen 7» 5 + BE 


ie Ss pit FI 
" K 


42 Mes Hoo L 
* bow often the Diviſor 9 is contained in the Divi- 
dual 3, and not figding It once contained therein, 
I write, o in_the Qxotiert, and now becauſe the 
product, which 'ought to ariſe from. the Multiplica- 
tion of the Diviſor by © (the Gypher laſt placed in 
the Quorzent) amiounts-to o, the Dividual 3, out 
of which that product ſhould have been ſubtracted, 
+ remains the ſame withont alteration 3 wherefore 
F afcer a point is ſubſcribed under fix, the next place 
3 of the Dividend, I annex 6 tothe 
S 9) 936 (104 Divjdual 3, ſo there will be a new | 
y : Djvidual, to wit 36, then demand- 
Ear ing how often * he Diviſor \ 9 is 
= 6. found in. the Dividnal 36, the an» 
F +4 ſwer will be 4 times; wherefore 
place 4 in the Quorierr, and multi- 
plying the Diviſor;9 by 4 the Jee- 
ch 1ſubſcribe under,and ſubrraQ'from 
5,10 the remainder is 10,thus the whole 
; Aniſht,thie hunk is found to be 104: 8s 
ie Ex al tr Oo onciade,if 9367. 
ngſt 9 Perſons, the ſhare of 
in, Ee enner if 39f163 4 
will be 


"Ie. VL bat Nan A 


down,andall the gperation performed in migd,with- 
ont writing down any part thereof ;..ſo 825085 'being |} 
given to. be balfed or.divided into two equal Pats, | 
the work will-be.thus,. The Dia. | IE: os 6; 1 
viſor 2 is found in$ four times; . 7 25 6 2.53 
in 2 once 3. in'5 twice z and there will remain's, 
w rich one being ſuppoſed to ſtand before (towit, on 
the left hand of ) the Cypher,makes rogthen T ay '2 is 
found. in 10 fivetimes;and laſt of allin's three ti 4 
{that the true. Quoriene..or .one half: of the given 
number. $2506 is found to be 41253) goes) | 
In ke magner i682 508M BJNem to be « ig i 
+3x9r into parts, the Li; 19 
by k in be chas,. che Djvifor 3 3) $2506 (2 '7 
is found in. $ twice, and there will remain 2, which # 
being, ſuppoſed. to ſtand before ;(to wit, onthe le 
hand. of) the following 24, makes. 22.5 + ſay 
is fonnd in 22,7.Ltimes 3,101 5, 5 tmginoen 
- andlaſtly in 6twice 3 {6 that the ; 6 £n0tient OF ( 
of. e.3 equil "gt Tequired, is-2780 92 - "After the 


"744 Us '. Divifn - 
is flniſht, there will remain 17, that"is, each Perſon 
- muſt have 43 'pomidy, -and'there will be an overplus 
. of. 7. pounds, which muſt be alfo divided equally a- 

nong/the 8 -Perſons, but that cannot be date” ill 
7 Pounds be reduced into ſhillings, - and then 
| «thoſe ſtiillings muſt be divided: by '$-to- give every 


the ſid ponds; again, [if there yet remain any 
F uſage of i Thilifigs, they muſt be reduced. to 
Z 'Pew e, which muſt -alſo be divided by. 8, to*give 
= { EVERY. Perſon -his due. ſhare of pence: ſo- that-when 
{0s xeffion is fully anſwered,” eachi Perſons ſhare 
F D WL 7 PREaT.19 to Fa—199. <6 - wen how:t he 
>.” before-menitioni G02 is perform W 

= made Om i the fifth Rule of the next ' Chapter. 


r&./ che. operation is more difficult than'the 


6.” former, . but depends upon the,Jame 


* a therefore the Learner being well 
iitheFpreceding method iof.. WE gjvidio Ns 
4 4 Li the more te , —_—_— 


fefwer, 1et-it-be required th 
(2168, .or (which is the fame' 
704 equal party--/ .E . 


Saks 

- 

£ 
\ 
na F - 
7 


Perſons; his dye" ſhare of the ſhillings contained in ' 


i Ge KM; "When the Uiviſor conſiſts of 
F END "= -two, three of how many places ſqever, - 


ot Do. ni ao nan IE 


F che vi + whole Nambers. | 
482idft the Diviſor3" then'un< ' The Djviſor. 70! 


erneath -the Diviſer 708 I ſab- r- Cr 
ſcribe the double-thereof, which-_ .. S | 21243. 
is 1416, and place the figure 2 & | 283 
direaly againſt the ſaid don- YL 3835 
ble, to wit, 'on the other ſide > - 424 
of the line. Again, adding 3 | 495 
1416 (to'wit,' 'the double, to T | 566 
the- Diviſor) to the Diviſor it SE (1.6372 


ſelf408, the ſum is '21 24 for the 
tripl of the Divjſor, / this triple I ſubſcribe vnder 
the double, - and place 3 on the other: ſide of the 
line right 2gainſt: the triple. - Again, adding 21 
8 (the triple of the -D:vi/or) to the Diviſor'708, 1 
}Y 2832 for the quadraple of the Diviſor, which'qua-" * 
druple/I/fabſcribe-under the triple, and proceeding -/ ©; 
in like manner, at1aſt the Table is finiſher, whichres 2 
dily-ſhews the- Diveſor, with the dvuple; Ok ws 7 
dab; quiet, ſexs, exp, ge, nh 


' New-for a proof of the ſaid Table, --»— © 
laſt number thereof,/to wit, 6372 (which wis. und 
t —_— times the :Diviſor) to the Diviſori468, F 
Tam to"be-7080, which (by the's: | Rule 4 
ofthe fifth Chap/J#*is evident ten times the Diviſory 
retore [ conclude that ane P able'is true, * igri 4 


: & Lf 2M 
cenk. : £F 33 
#; 
* 
"RN 


| F ſuperior nymbers. | 
The Table-of Multiples or Produ@s of the Diogs” 


£25 41 12772 (5809 which being greater, Kh ; 


4.45. X come [neareit -to- the-ya- 
2124 . 3540 | lne thereof, thus I ſub- 


by 28324 5727 ſcribe .a point under a, 


354915 © © thereby | ſetting ' apart 
424316 5664 4.112, being the. feweſt 


6372 - which will contain | the 
4 Diziſor 708, ſo i$:4112 
the  dividual ( or. num- 
ber whereof-the firſt cuetion muſt be askedz):then 
demanding how often the Diviſor 708 is contained 
| the dividual 4112, the anſwer will be found, by 


$564/8 
6372/9 O 


e Table to be five-times, for looking in the-Table 
+ 4 cannot find the digidual exaQly, / but .1 ſee that 6 


imes: the Diujſor is the next "greater than.ghe div+- 
wal 4.1 12, and five times is the next leſſer 3 where- 
rn A mice 5..in the Quoticnt,. and the: number'in 
{ ch. ſtands againſt. 54 to wit,..3540 1 
under- the dividual 4132, then hay 
drawy aline anderneath, I ſbtraQt 3540; '» h 
is five times the Diviſor) from the. 
"and ſubſcribe the. .remainder:-472 gnder 


| wt gone, + put a point under. the ext lace 


AE: 3 w/- he ignre-7 ſtands in. that place, Þ 


fter. = Wi $72 Fu 4 $7274or 


4956/7 6272 of the. foremoſt Places | 


SS cs cs & — OO tn. 


* = 
# k — 
i, ob pun ww a ICS... 


n Etipe'y VI "F "mhak * Nmbers, E' "5 | 


is 6372, Wherefore demanding how often the.,Dj= 


inthe -Qvorient, and placing the-. 
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the number in the Table,” which ſands againſt 8, to 
wit, 5664 I ſubſcribe under, and ſubtract from the 
dividual-5727, placing the remainder 63 underneath 
the line. 

Again, I put a point under the next place of the 
dividend, where | find the figure 7, and thetefore 
tranſcribing 7, next after the remainder 63, thenew 
dividual will be 637, then demanding-.how-oftea 
the Djvsſor 508” is contained in the: dividual 637z 
and not” finding it once- contain'd therein, 'I write 
o in the Quotient, and ſince in thisxafe (ther is, 
when a Cypher:anſwers the Queſtion) -the dividual * 
remains the ſame without- alteration, ' the figure 

Ofpier rſanding inthe next place of the den 

tranſcribed after the dividual for a: new” divi- 
dual, ſowriting-2-next after 637, the new 4 


viſor 708 is contain'd- in 6372, 1 find by 
it is contain'd*in it g/' times, w 


ſands againſt 9. in'rhe Table, to wity 649% ade: 
the dividua! 6372, any ſubcraSing ie i the 4-5 
dud  __ will remain-0. wh Ds Wt 


*% £5 © 4 : & ; 
ALS Pat «" Gs a 
S - . FI ; 5 ' 7 . hy +6 
I p p E) Y o j © £ £ 5 
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"F a SY C87, 
be ariſigggor one of -+ 411286 * O04: 
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' The preceding methd# of Diviſion by eu 
of a Tablof the Multiples or products of the Div;- 
for, as it is moſt eafie, ſo in ſome Caſes (namely, 
where' the Diviſor is great, "and a Quotient of many 
places is required, as in- calculating Tables of . Inte- 
reſt, Aſtronomical Tables, and ſuch like) it excels all 
other ways of Dzviſion, bothiin reſpect of certainty 
and expedition, but for common praCtice' it is too 
tediovs, and therefore I ſhall Proceed to the Choiceſt 
praQtical method. 

(X1IT. 1now come to the laſt and wir method of 


. Diviſion, - when the Diviſor” con- || 


The latter and choi- ifts of many places, whith +0 ſuch 
ceſt prattical Method -',,, bave = Table of Maulltipli- 


-of Diviſion, when't 
Diviſoe cok CPE" cariow'-by brare will "mor" be” diff 


buy Places. | calf} or example, tet $5304 


be a nomber given' to: be' dt- 
vided by: x84; that is, into 184 equal parts and” the | 
ron of the equal-parts 15 required. 
, * Firſt, diftirigniſh by a poine- e'Tas ray ge fo” p | 
of the foremoſt ptogrot rds 'th 
"are | 


P ; ſois $63 hb: 8 'ori 
ere fe rſt queſtion: muſt be asked?* 
Ss prepar vbers, 1demand ho wo 


Viere is! ape. ot. To al; it to 
. thew. bow this trial may wy made rh, 


» 
*. » o 


— x =... a6 


Ll ; fore compare the” num of places in. the dividual A 
. with the number. of: places in the Divifor, and 


v © Mfoores,. " S «/ 72 þ "LIM Gy © hn, I 4 A; Re, its 
, : Wy, % md _ ; 


ed 5 ils 


— FS £358 > a as rn” SE 2 nf 
x". "- ww Ty ICY I» 
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when the number of places is the ſame in;both, let. 
it be asked, bow often the firſt or extream figure of 
the D:v:/or; towards. the left hand:4gxontained in. 
the firſt figure of the dividsa! towards, the ſame 
hand z fo here demanding. how. often-1..is .contain- 
ed in'5, the anſwer is;5-timesz. whence I inferc 
that.the Divi/ar. 184, is not. contained oftner:than- 5 
times in the. a4:vidual 563 (for 6-times 184i mani- 
feſtly..greater than, 563) but whether jt. be contain- - 
48...1t..or not,. examination Muſt be made | 


$ 


x multiplying Gn ſome by place) the Div 


iÞp,che {aid 5, and comparin the prodyth 
th. the 4ruduel, 563; or cle thus, laying, s time: 
I (to wit. the 1 in the Dizy/ar,) = 4Þp d 10 
$63», y aL _ 


either, 


"0 


the.z. be 
that the 


gain, 


Ha 
hd 


- ©» # 4 3 
ing, bejg 
Oc: - 


dr. ins 
: l 
{ 24. - 
4 a 5.338; c $247 > Fg 
ore b 
k j Keg 8 
the. «4 


we. + . 
7 , 


che Salduct wks Tail there will remain Ea __ z 
1y,three tintes 4is'1 2, whit 3s likewiſe found in 23, 
(for the'-> remaining being ſuppoſed'to ſtand before 
the 3 it the dividud:makes 23) whereby 1 fee that 
the Diviſor 18Pis contained 3 times in the djvidual 
563, wherefore'l write 3- inthe Quotient, and 
proceeding according'to the 8th —_ of this Chap-" 
ter, Im irs 1e Divijor b 
184): $6304 G 7 of ode py vie xd bys 'N 


& pre*placed in the Quotient) 
552 ; othe'Prodnt3, is'5 52; which I fub- 
feribe phe. underneath the divi- 


| No wut ID drawn'a line underneath the 


iQ it froth the dividzal;- and fob- 


bf. (OO IA | 
bein 8 S n « Fic tends in the 6x) 


ts without alcaretiva;\ ; -/» Grad 
$. -Mbſcri- 


Y" 


thelaft dividuzl 11 I - 
\ nx + rn [044 ang' here the queſtion is 


- know how often 184 ts font in x104: burk 


bed SD TIE ex, Rea Cho dt 152. 16. 3. oi, 6. 0. © 


£ Þ»+ wal, becauſe the vidual confiſts of one place 


more than is in the Divifor, it muſt-he asked how 
often the firſt figure of the Diviſor onthe left hand 
is contained: in*the two foremoſt places of the ##v5- 
dual towardsthe left: hand, wiz." }-demand how ofs 
ten r' is contained in'r 1 and although it may be 
had 11 times,” yet. # need never” b 


bove 9 times, therefore L make rial vi 


will remain 2 ; but then 9 times 8 which is 72 Cath». 2 
not. be found in*20( 20 becauſe the 2 remain- b: 
- fuppaſet”*to | 


4 - 
$ + 
, £ 4 
4 oP CRIED 
, ©X —_ 6's; wth at 
pF þ F ” % þ = 
7 ot. W ic Sg E4 V k 
Os 9 beet Rs,» $o% 
- »- 
: 1 £ 


make tf niche \ Toxin crimes 1 Tf > fe > __ 
onnd It 'I r, and will remai 5 4 } gies” is M1 
31s 2 "whichhis founiin 50, arkbth cre'will remaity _ -; 
bh WY. 6'times 4 i©24, which is fouid&24, | 
rey at -at lengthyT ſee that The Dre for 18 
1tained's times i in the Dividual * tt | 


# ;., *--- hal 5 , - 
t * 
4b SI; yes y 
" 4 \ 
þ # 
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$32 
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; * : 52 "Diviſion. | 1 4 "T0 - L 
> holds good upon. trial, as aforeſaid, - by two: or 
three of the foremoſt places of. the; dividual, it will- * 
for the moſt part hold thronghour the dividual ; but » 
this'muſt be a perpetual Rule,;that whenſoever the 
Produ#t of the--Myltiplication: of-the: Divsſor by the 
þ figure placed. in.the. Quotient happens 'to be great-* 
. | er than the dividyaly-:from. which it ought: to be 
 FMbtraQed, «Aich- Produ&& muſt be i ſtruck out. of: 
the work, 'and a tefſer hgurgiis-40 be placed i in-the:? 
Quotient. .: EE? 
= Fora ſecond,Example, let ir be required to dvide- 
Wi 15114220 by-2987,.or into 2987 equal parts--. | 
ig the Diver, 2987 being, greater thanagtr, 
t | *taremoſt places of 728 Jivideng).. 


Fe Ol te. To: rd TRY 
ky . N 


Ex WE... Sine i -15/ the to fore-: 

es of the dividual) andfinding the Te 
5 times, Linfer thence-ghat thezDiviſor 2989. 
ot. be. contained more than 7 rimesin rhejs bop: 
151143 but” whether, ir will be.' contained 7 


p x mukiphying 2987 by 7. (in ſome by-place) 5 
and. compari Br? Produt with* the" dividnal 
009 as bythe manger of triahbefo —_—— 4 
ed.in the laſt Example: 'So'at length w = 
anc that the Diviſor 2987 of not be DAY 
ppb times in the; dividual 151143; whercfore:; | 
according to the Sth Rule of this Chapter)-wri- 


a 5 in the Quotient, and multiplying 29 mo Fk , 


ny places of thi 
and as the DiviJa 


* 


r the 
places of tlie Dividend which. 
wy 36733 were given' to be. 
divided * 


E Mtuliptieagion # by t 
I and Diviſion. = equal. to "th ;- Divi 


\ 


þ hy B47 3 


ee 7 


Win41ons, 


1. Integers. | 
tions may: be redyced in 
thoſe dehominations acce 
fifch Rule aforegoing b 


» 


orderly to the next 


Hy, twice 11s 2 2. wbich 1 ſer on 
And fo 12 Pounds, 13 Shillings + 
Fuverted int0-253 Shillings: ; 


( 


ciplied bygj 
$5163 "aq. 


os 


$55 
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nce how a, pounds?#»ſwer, | - 
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CHAP. VII. 
Of the Rule of Three Dirett. 


ITFFPHE Role of Three is ſo called, becauſe by 
three.numbers known or given, it teacheth 
to find a fourth-unknown; it is alfo called the. 
Golden Rule for the excellency thereof ; Laſtly, ic 
| is called the Rule of proportion for the reaſon here- 
after declared. 
_ The Rule of Three is either ſingle or com- 
pound. 

- FIT. The ſingle Rule is, when three: terms-or 
numbers are propounded, anda fourth pro- The &uls 
portianal unto them is demanded. _ + of Force. 

IF. Four numbers are ſaid to be proportionals, 
when the firſt containeth the ſecond, or is contain- 
ed by the ſecond in the ſame manner as the third 
containeth- the fourth, or is. contained' by © the 
fourth* ſo theſe 4 numbers are ſaid to be "Pro- 
portionals, 8, 4, 12,6, for as 8 containeth 4 twice, 
ſodoth 12 zin 6 twice, and therefore $ is ſaid 

i to have ſuch pta@portion to 4 as 12 hath to 63 like- 

4 wiſe theſe are proportionals, 4, 8, 6, 12+ For as 4 

2F is the half of 8, ſo is 6 the half of 12 3 and there- 
af fore 4 is faid to'have ſuch proportion to 8 as 6. 

hathto 12. | 

-. VF. The terms or numbers of the Rule of Three 

{(to wit; the three numbers given, and | 7he divers de- 

the fourth ſought) conſiſt of rwo dif- nominations of 

crentdenominations, viz. twoof the #6 ns * 

pF three given terms have one name,and 7. As 

F'®be other given term with the term - pq: 

* {oe F required 
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0 © _ "The Rake. | on 
©. required. have another : ſo'this HR Ft de- 
6 mag, i if four. Students ſpend-19._ pounds in cer- -? 
: onths how much money will ſerve $8 Stu- 
dents for ihe ſame time, and at the ſame rate of 
expence? Here Students and Pounds are the two 
denominations ofthe terms in the queſtion, viz.4 
and'8-(being two of the terms propounded) have 
the denomination of Students, and 19 the other: 
term-gjven,. together-with the term required, have 
the denomination of pounds. 
| - tn the Rule of Three, two of the three given 
terms imply. a ſuppoſition, and the third moves a 

neſtion: fo in. the aforementioned queſtion a + 

ppofirion* is made, that | 4 Students ſpend: 19 
9 and a queſbion-is mov'd-. with the namber. 

> to. - wit, how many pounds will 8 Students 


<1 "In the Rule: of Three, the numbers given 
+7 -.- muſt be ſo ranked, that the: known 
Fl ; _ number, or term upon which theque- 
given. © ſtion-is moved, muſt poſleſs thethird: 


> © Wes :placean the Rule; alfo, of the other two 
_- that which hark-the ſame denomigagion with the 
© * third, muſt be inthe firſt place :- Jill » the other 


known'termgwhich is of the ſamedeno minati with 
«the fourth term-ſought (or anſwer. of. the jon) 
-- mult poſlefs the ſecond place : foi the ob a be- 
- fore mentioned, the terms 4, 19,8n0d $, are to be thus 
op wiz. 8 is the term upon which-the queſtion is 
- Moved, and therefare.to pallos.the; ard pl | 
>the Rule; 4 is of- the ſame:denomination: w 
ke of Students, ;and-therefore. 10. be. Tbs firf 
BS; tral 19 being car : x gr 
"W e term bt, v5z. gg” {4n the: 
RE Ah .. * Jecond 
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£ = h Chap. Vnr "* Three Diref. "ax? b, 
Y ſecond' place z and ſo they will be placed in. the 
Rule thus, *Y 
Students. ” Porn Students, .F 
If 4 ————19-— 8 Fa. 
That is to ſay, if 4 Students ſpend 19 pounds 
what will 8 Students ſpend ? And here for the bet- 
ter diſcerning of the term or number upon which 
the. queſtion is-moved, you may obſerve, that for 
the molt part it is the known number, in the que- 
Kion which immediately . followeth theſe or ſuch 
like words; viz. How many? How much ?. What, 
A will? How long? How far ? &c. 1 
4 FYTII. The Rule of Three is either Dire& or” 7 


BB Inverſe. - 

: IX. The Rule of Three Direct is, when the {rake 

; or..tenour of the queſtion requireth Rule of - 
that the fourth number ſought muſt 7... pie 


have ſuch proportion to the ſecond, as - Sc 
the third number hath to the firſt ; fo in thevtbre-. | 
mentioned queſtion, if 4 Students ſpend I9 Ame .4 
how-many.pounds wills Students ſpend at | 61 
rate of expence? lt is evident that. the.thing requi- 
reds to fingg,number which may have ſach propat-j 
tion. to 19,48 8 hathto 4.3 that is, as J is the 
ble. of. 4, 10, ought- the fourth n bor to be | 
double: of _ 19; for if 19 pounds: Urea tb -- 
maintain. 4 Students a certain time, as —_— nore 
moſt needs; be required for the maintenance-oÞ.$ F 
Students Pa ſame rims. and therefore in thiscale i 
we-may-fay in a;dire ANorT oa as-4 1B-'tol 
-ſois 19-to 2 number Ww fic ought to be as 4 
Are: as. 19... , | 
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| ly the ſecond term. by the third, or 
ye, of _ Cwhich is all one) the third term by 
'Dire&, therbree the ſecond, and then divide the Pro- 
| Sfven terms be- Aud by the firſt, the quotient will give 
ro K fngle nm- 146 fourth term or fourth proportio- 
j nal required: ſo in the queſtion before 
| © Propounded, if you multiply 19 by,8, the product 
* 3$ 152, which if you divide by 4 the quotient will 
give you 38 the fourth term 
Stud. 'l. Stud. I. demanded, and the work will 
if ro ſtand thus. 


4) 152 (38 pounds. A ſecond Example may be 


12 this, if 8 yards coſt 9 pounds 

32 how much will 3 yards coſt? 

32 Anſwer, 31.- JS. mn rn 
- — nu 


; This queſtion being ſtated according to the 
ſeventh Rule of this Chap- 

d, ter, will ſtand as you here ſee 
p45. :7:6 then multi : 2/m [4 Cas before ) 
: the ſecon rms by the 
third "term 3; the product is 
27, which” being divided by 


A SE the remainder the firſt term 8, the quotient 
— > is 3 | my © ond there - 3 
Rs remainder” of. three $, 
* Dol fulngs - which mnſt' be A 
Eg #30 h 4 2to-. 6o ſhillings, and” after 
OS -_4theremamacr_ oe ſhillings are divided by 
26; 12.7 . .-8, *and the reſt of the work 

9 48 (6 pence: proſecuted "ecgeding to" the 
bn | Note 


wEe 


X, In the dire& Rule of Three, if you multi-' 


Ss ow os ak. x« "<E—"IY 


" Chap. VIL. "of "Three Dire. 73 7? 
Note at the latter-end of the 11th Rule of the 6th 
Chapter, at length the entire quotient or anſwer of 
the queſtion is 3h-———75. 6d. 

A third Example, if 51 ounces of Silyer plate - 
be ſold for: 13 pounds ſterling, what is the Price 
of t ounce of that plate? 

Anſw. 55s. —14, and ſomewhat ®*- L. oz. 
more. The operation-is thus: S1—13—T 


After the three, known terms fk 
of this queſtion are rightly 3 
ordered they will ſtand as 20 , 


here you ſee in the Example; 51 )260(s ſhillings. 
then multiplying the ſecond 255 


term 13 by the third term 7, 5 

the Produ&t will be alſo 13 12 

( for multiplication by x $1) 60 (1 an 

makes no alteration ;) which SI . +8 
13 being divided by 51, af- 9 mr—* 


ter the manner of operation 1 

delivered in the note upon the 5th Rule of FA Ss bo 

Chapter, the entireQuotient or anſwer of the que= 
ſtion will at length be found to. be 55.—14/and'+ 3 
ſomewhat mage, but the ſurpluſage being leſs than's- 3 
: farthing is ited as uſcleſs. _"Þ 
5 Example 4. 'What muſt be paid to a labourer for. * 
y his wages for 257 weeks at the rate of 4s, for 1 week 
Fr Anſwer, el.——3s. & +53 
4 "After the three given terms are rightly plice d p 
s. | inthe Rule, they will ſtand Week, Sbil. Weeks 4 
_ as you ſhe in the Example; 1—— 4 ——27 # 
er then multiplying the third | 4 
by term- 27 by the ſecond term 4, 108 -% 
rk the - produ&t is 108, which "Y 
I ſhould divide by the firſt term 1, but in regard 
F 3 diviſion 


LI ON Wy ne du ” 
4 .-- FEI 7 7, - Fa EE x Fant PIE n | 
_—_ 7 SIT C01 IS yd Rs 2 oe © ? - ad =) be * 2 Lie. i _ 
Rs - ho - 3 Won og a” x us Faves 3 Ihe a3 eG os 2 > "ER 
&Y D. - We 72s "Me. 4 ; be 8-- 
FF : 15 X Kang . Ph . ; $ #4 7 1 
4 Þ, L Q —— e 
al os 8 
8 $ 
f 
ff, 
F 3 
F 
, 


divifion by 1 makes no alteration, the Quoeient is is 
alfo 108, ſo that the fourth term fought, is 108 
ſhillings, which being reduced to pounds, accor- 
. ding'to the ſeventh Rule of the ſeventh Chapter, | 
” give 56:85, for the anſwer of hr 3 ug 

' X1, Inthe Rule of Three, if after the queſtion 
2Þ prepure che - is ſtated according' tothe ſeyenth Rule 
rerms of the Of this Chapter,” any of the three 
-  Rulceof Three given terms be a compound term con- 
h when they «e, fiſting of divers denominations, as 
S res on 5+ pounds, ſhillings, and'penee; or. weeks 
2 mjeations. days, hours, &c. ſuch ; compound term 
- muſt firſt be reduced into the loweſt 

of thoſe denotminations (by the *$th Rule- of the, 
Seventh Chapter) to the 'end that the three given 
We rms may be three ſingle numbers; alſo of theſe 
threg ſingle numbers the firſt and third 'niuſt 'al- 
js "be of one and the ſame denomination : | for 
I Fit happen that they-expreſs things of different 
” auines, uch of the two which hath the greater 
Lo e (or denomination) is to be reduced into the 


F Ye 
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LRme name with the leſſer (by thegth þ ule of the 
Eventh Chapter :) - Theſe preparatiggs being ob- 
bi Fe irved, the reſt of the work is tobe; proſ@cuted ac- 


ing to the tenth Rule of this Chapter. "Ex- 
, What wilt 28 ounces, 17-peny weight, and 
rains of filver plate amount” unto” ar the rate 


. Lk the ounce? - Anſwer, '1 nor mn 


ER - very Near.” « 
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This queſtion :1 Ofoe'. #6) wo 0Z. 2. ar. ; 
being ſtated. . ac 1-—$<6—=48—17-—20 1 
cording to the 20 12 Id. > 
- ſeventh Rule . of. —  _— , 
_ _- this Chapter, will... 20. 66 977 
ſtand in the. Rule . - 24 24 
as. you. ſee in the . — 
Example, fo.wit,... 430 3928 


—_ 


if one Quace:coſt . I954 | 
$5.——64, what. v7 — 
' Will 48 02,— 23468 grains 


174 p-Wi=—————20 gr. coſt ?.' Here becauſethe © 
third term; is; compounded, of ; divers denomina- 
tions it. muſt.be reduced into the Jowelt of thaſe 4 
. denominations, to. wit, graias.; - ſo. by the ſixth”? 
Rule of the ſeventh Chapter there. will by ol jd | 
23463 grains: for the third-zerm, :.; likewiſe becauſe; 
-the ſecond-term ,55———64..is. pF 
whoſe loweſt name is pence... 
-Into- pence.(by the aforeſaid kale) ſo there keel , 
be found 65. pence for the ſecond term : More Ver 


-ecauie at &. term hath ghe name-onnce, an "oi Cs 
' third; term@he game grain; the feſt, term. 1 ounce; 


equal-to. T,ouncs3) then wal thee terms 9 21 r; 1 "S. 
$6 amber; garg.io iy an - 
 Rule,as bereyau ſceriz. , or: pence _* 2 © 
"if ;480; grains: colt... 65 480- -66——- 234 468 * 
 pence,;how. many, REED. . cur: Dp 

WI 2346 8grains f OEots Oh, Nowproceeding acorn 
= . 


| enthR [10h there will ar 3 n.4 
the quotient 3226 pence, beſides. remainder 8 
ch'being reduced to 1632 farthings, and © L 
"IDE oa F 4 thoſe ' 
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{ \ will be 3 farthings,-ſo that the*entire quorient. is 
-  $226'pence, 3 farthings, and ſomewhat more (ba 
the parts of a farthing being of no moment, may 
be negleRed.) Laſtly, the ſaid 3226*pence being 
redaced according to the ſeventh Rule-of the. ſe- _ 
venth Chapter, give 13]. —— 8;,,——1cd. af. 
ſo that 13L.-———8:.. 104.—3f. and ſome- 

. what more, will be the Anſwer of the Queſtion. 

"XII. For the proof of = Dire@ Rule of TDs 
| multiply the fourth term by the firſt, 
| To rope i®* which done, if that"Produtt be equal 
bY. drcd, to the Produtt of the ſecond term mul- 

WEED tiplied by the thirdg the work is right 

” . otherwiſe it is erroneous : ſo in the firſt Example, 

£88 the fourth term, being —___— by the. firſt 

+ term 4, the ProduR is 152, which is alſo the Pro- 

RSoger ig multiplied by 8. But- if-ir happea-that 
> after the fourth term, or anſwer of the queſtion 
| 3s found in the ſame denomination with the ſecond 

” term, there is yet a remainder, ſuch remainder 
= muſt be added to the Produ& of the firſt term, 
= multiplied by ſich fourth term, an Ti the ſum 

"mu; equal .to the *Product 'of the'ſecond and 

© Third terms (the ferond term confiſting of the 

& fame denomination with the fourth :') ſo in the laſt 
» Example the fourth term is 3226, and'there hap- 

 Pcnsto bearemainder of 408, which being added 
| "£0 _ ah RET the multiplication of — ex 
+. 3226 by the firlt term 480, gives 1548888, which 

= 35 the ſame with the Produ@ of hy Thicd term 

& 23468 multiplied by'the ſecond term 66; as will 
iy appear by the work. oy L q s ”Þ M2468 * 


W.. , 


XII 


thoſe divided by the. firſt term 480 the quotient * 
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FILL. When in firſt of the three given num- 
bers in the Rule of Three Dire&, p pu 
is x or unity, the queſtion may of- {5,5"F" Pagh: wy 
tentimes be anſwered more ſpee- three dirc3, when the 
dily than by the Rule of Three, fr/ term is'1 or uning. 
even by thoſe who have but little 
Skill in- Arithmetick,- as will partly appear by the 
following Examples, Sit, 

1. At 175: od. the yard, what will 84 yards 
colt? Anſwer, 74). 11s, For reaſon ſhews 
eth that 84 yards muſt (at the' ſaid rate) coſt 
84 Angels, 84 Crowns, 84 balf Crowns, and 8g. ” 
Threepences, all which being commputed and-ad- 
= together, will give the full value of 84 yards, 

i&, 


b 261; la EY 4 
84 Angels make — -— — 42 00—00. 
84 Crowns — —— ——#2 L-vv4P0 war ' {” 

84 thalf Crowns ———— ———1o l10—00 7" 
84-Three-Pences —— 1 


LS 2. At I A of 9s. the Buſhel of Wheat, mary ; 
' will 51 Quarters amount unto? <inſwer, 2H &. 7 
125, ——"O 4 


Ap # = "2 - 
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It is evident that the price of z Quarter (which 
conſiſts of 8 Buſhels) will be « Angels P_—_ 8 
Shillings : therefore, 


A Fr a. 
from $8 Angels, to wit, ————4— 00 fs) 
fabtrat — O O8———=©0 


\ — L—_— — 


remains the price of 1 Quartet--- gm fv OO 


| SE —_— 


Then the value of 51 Quarters, ak the rate of 
gh ——125s,-— od. the Quarter, may be found in 
manner following, Fiz. 


l s, -:4, 


TY FI ——O00-—©00 
" gr times 31, or . 3 times $517; bf $100 
SI —00—0F 


= 3h Saceloquaie: —— 2; 0-00, 
” Shillings Genes ma — $——D0Z7>00 


= ” the price of 5r Quarters yg 133 ow - "Eg-ap 

E af'us- Whats a Cheſt of Sugar worth, that-weigh- 

5 eth-neat weight (th 2 Tarebeing 

* WTSD Wks ſubtraQed)- 5:C. 3 4. 9" {bs ar 

3 Ih al...” lt 'the rate+of .6/. ——Z$.———gA, 

POE: for 1 C? —_ Wi 35. 
2F- 4 43 As 
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The fourth part of 14. 


.. ly omitted, and lett as an exerciſe for the Lear 


_ 35 yards. 


£38 d. | 

7 times 6 pounds make 42———00—00 k 

7 times 5 Shillings—— 1 —O1——00 © x 
7 Groats — O—O2—04 
The half of 6/. —3n—44. this Z=——=0t—— OS 


2 q#.1$ 
Thehalf of 3h—15.—$4 forT I 10-<-10 


[ qu. 15 —— 


———_ 


> 

' 0s. —104, ( becauſe 7.0, 0-—07-—o8-—2 

is a fourth part of 281. or 
of I qu.) IS———— 


Ce eng 


48—03——06 ——e2 x 


PraQtical Rules .of this nature cannot be com- 4 
pleatly underſtood without ſome 5kill in fractions *: 
as will hereafter appear in the ſeeond Chapter of -; 
the: Appendix: And therefore | ſhall-conclude this © 
Chapter with the following Queſtions,” whoſe An» ©. £5 
ſwersare annexed tothem, and may be found. outby 
the preceding Rules; but the operations are Pages 


| Ouefiagfr exerciſe the Rule of Three directs. 
17 yards of Cloath coſt 191. 25; 64; what will - #* X 
35 yandons at that rate ? Anſwer 390. 75. 6d. _ 
2. If 35 yards colt 3gl. 75. 6d. how many. yards .. 

mi be bought at that-rate for 1g/l. 25. 6d? Ate * 
ſwer, 17 yards. 27 
3. 1f 35 yards coſt 3gl. 75. 6d. what are I7 yardy i 
worth at that rate ? Anſwer 19l. 25. 64. E- 
4."1f17 yards be fold for 1 g/l. 25. 6d. how may. 
ny yards will 391. 75. 64, buy at that rate ? wy 


$+ wh 
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” ah I pay for the carriage of 17 hun- 
dred weight, 3-quarters, and 11 pounds Averdu- 
pois, at; the rate of 77 ——_ the hundred weight ? 
Anſw. 6l,—45.—11d.—1 farth. 
6. If 6.-—45.— 11d. —1f. be pay'd for the car- 
riage of 17 hundred weight, 3 quarters, and 11 f 
unds, what was paid for the carriage of r- pound FF 1 
f 
| 


weight ! ? Anſw. 3 farthings. 
7. What muſt [ pay for 39 ounces, 7 peny weight, 
and 18 grains of white plate-at the rate of $55.-and 
54. the ounce? Arſ. 10l.—135,—44. and three } ; 
quarters of a farthing. | 
8. What muſt 1/; (or 205.) pay towards a Tax, | 
when 325l.—6s,—$d. is aſſeſſed at 4U.—16s— 
— ? Anſw. 25.—64.—2f, 
2M . What will the Inge ereſt of 8761. —175:==6d. 
*a og unto. for 1 year'at therate of 61. for 100. 
£. - forthe ſame time ? Anſw. q2l.—125.—34. . 
=. 1o. If z yards in-length of Engliſh meaſuy pho 
= equal to 4clls Flemiſh; how'many Flemiſh: 
=. contained in 120 yards Engliſh? Av/wer 160: Fle- 
- .miſhells. , 
| 5's 11. If 4 Flemiſh ells-in length, be equal to.3:Eng- 
- Iiſryards ;-bow many Engliſh yards "on Blemiſh 
FA + ells? Anſw. 325 Engliſh yards.” 
F - 12+ Ig 3 ells in length of Engliſh: "weakire, be 
bs gs Flemiſh ells, how many Flemilh ells in 
Engl ells ? Arſw, 200 Flemi els. 
B "x23.-1f 5 Flewiſh ells in length, Tr Fog: 
ab #22 14. # 3 ounces of Silk weight ,be equal 10:4 ances 
5 Venice weight ; how '\many ounces Venice are 
«peat to 60 ounces of Silk weight? Arſw." 9 oun- 
Ef £es Venice. 15: 
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15. A Merchant delivered at Londdh 120. ſter- 
ling, to receive 207/. Flemiſh at Amſterdam ; 
what was 11. ſterling valued at in Flemiſh Money ? 
Anſw. 11. ——145, —64. | 

16. If a Bill of Exchange be accepted at Zondor, 
for [payment of 400ol. ſterling, for the value deli- 
ver'd at Amſterdam, at '1l.—1 3: —6d. Flemiſh 
for 11. ſterling how much Flemiſh Money was de- 
liver'd at Amſterdam? Anſw. 670l. Flemiſh. 

17. When the Exchange from Arrwerp to Lon- 
don is at 11.—45.—74. Flemiſh for 11. ſterling g 
how much ſterling muſt I pay at London to receive 
2361. Flemiſh at Anrwerp? Arnſw. 1921. ſterling. 

18. A Merchant deliver'd at Zondon 3701, ſter- 
ling by Exchange for Roan at 744. ſterling for 
50s. Tovurnois; how much Tournois ought he to 
receive at Roar? Anſw. 600005. Tournois. 

19. In 370 Dacats, at 45. —24d. the Ducat 3 how 
many French 'Crowng at 6s. —24.'? Anſw. 250 
Crowns; For if 744. give 1 Crown, 185004. (or 
390 Dncats) will give 250 Crowns. 

20. In 516 Dollers, at 45.—54, the Dollar 5_ ©: 
how many Guineas at 1/.— 15.— 64. the piece? . 
Anſw. 106 Guineas. For if 2<8 4d. give r Guinea, 
273484. or $16 Dollars) will give co& Guineas. , 


CH A ©: AS$. 
— Of the Inverſe Rate of Three. 


]. HE Rule of Three Inverſe is, when the 
fourth term required ought to proceed 

| from the ſecond term, according to the ſame.rate 
or Proportion. that the firſt proceeds from the 
third: ſo this queſtion being propounded, if 8 
Horſes will be maintained 12 days with-a- certain . 
-quantity.of Provender, how: many Days will-the 
ſame quantity maintain 16 Horſes? Here as 8. is 
half 16, ſought the fourth term . required-to. be 
half 12 ; for if certain buihels.of Proyender. ſerve 
8 Horſes 12 days; 16 Horſes will eat up as much 
Provender in: half that time: and therefore you 
cannot ſay here in @ direQ. proportion (as before 
g Th ROS in op! Rule I Three direQ) 
as 8to 16, ſois 12 to ano- 

\borſe $_- jo - Moves ther number which ought to 
"bein that caſe as great again a$.12 zibut contrari- 

wiſe by an inverted Proportion; beginning with the 

laſt term firſt, as 16 is to 8, ſo is 12 to another 

% , f ber, which ought to be in this. caſe half 12. 
— And: by the due obſervation of. this definition, 

ſr” * agerher with that of the Rule of Three Dire& 
b > opoandes | in the ninth Rule of the eighth/Chap- - 
»- ter) when any queſtion | belonging to the ſingle 
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3 = vle of-*Three 1s- propounded, .you-.may_ readily 
ES ſcern by which of thoſe Rules it -onghr 420 ÞÞ re- 
gods for if the three Pre w__ a 
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- fourth-in a dire&/proportion as. they,ſtand ranked © 
in-the Rule, you: mult reſolve the queſtion by the- 
dire@ Rule ; contrariwiſe when the proportion is: 
inverted or turned backwards,it ought to be reſolved 
by the Inverſe Rule of Three, which here followeth. 
11. In the inverſe Rule of Three, after the three 
given terms are rightly placed in the 
Rule, and reduced (ifthere be need) Oy - nook the 
according tothe eleventh Rule of the "eo%y q * A 
eighth Chapter, multiply the firſt 
term by the ſecond, or (which is the ſame) the ſe- _ 
cond term by the firſt, and then divide the Proda&t 3 
by the third term, ſo the quotient will give you the 
fourth term required,or anſwer of the queſtion ; thus + 
in the queſtion premiſed in the laſt Rulegif you mol- 
tiply 12 by 8 the Produttis 96, which if you divide 
- by 16 the Qwotient gives you 6, the fourth term re- 7 
quired, as by the ſubſequent operation is manifeſt.” 
horſes days: horſes - days 
[2-16 (6 
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He. For the more ready diſcovering, whether 

a queſtion propounded belongs | 

tothe Rule of Three Dire&,or FP oi rep | 3 

the Rule Inverſc,obſerve the of — is c0 be ns 

Aiiogs folowing, v1z. 1 By | ved by the Raile Dite®, | 
nſc a dtcnonr, of the que- - -* ain verſes: i 7 
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whether more be* ., 
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required or leſs; | that is, whether the cnt Li 
+ ſought muſt be greater or leſs than the ſecond 
F - term. Secondly,  eſteeming the firſt and third 
” terms as extreams in reſpeC&t of the ſecond, this 
will be a general Rule; namely, When more 
is required, the leſſer extream is the Dzv«/o# ; 
| but when leſs is required, "the greater extream 
is the Diviſor. Laſtly, the Diviſor being found 
=  . out, it will be apparent whether the Rule be 
Direct or .Inverſe, for when the Dior is the 
firſt term, it'is a Rule Diret; but when the 
Djvijor is the third term, the Rule is Inverſe. 
k Another Example of the Rule Inverſe may be FF; 
»” this: If 12 Mowers do mow certain Acres in FF 
,.4 days, in what time will 23 Mowers perform 
the ſame work? Anſwer, 2 
M. D, MM. days, 2 hours, and ſoiewher 
more. -. Here, | the 3 known 
12-—4—23 . terins being rightly placed in Þ., 
- 4 .the Rule, will ſtand as you F 
23) 48 (2 days ſee in the* Example ; and 
ſince it is evident that 23 Men 
A 2 ©, will require leſs time than 12 
24 Men £ _ the £Ve -—y 
"> B3Y 3% 75 bow: therefore (by the Rule afore- 
| 23) > 5 (290 going) the .. greater of the 
— rwo extream Numbers ; 23 
| - and. 12 muſt be the Diviſor ; 
and becanſe the Diviſor / "23". 
TE in the third place, _ this queſtion is £0. be 
*3 £wrovght by the_Rule laverſe; wherefore m aw! - 
A thefirſt term 12 by the fecond; term 4- 
E-0 | Jad is 43, Which peing.tto ed by the 
Fd the Quotient hy 2 oy and. 
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ber by ale of the eighth Chapter, to | 
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' this Rule, I proceed to fatisfie demand of this &, 


Y veltio | by the Tiogle Rule of Three direct, as ap- 
rs Yy the Work ollowing. 


” Dat the terms ;of this queſtion beiog racked, 

Ys, 'the layct Eh Is 
2 found in the lower line,” as you Jo Rp 24 
\ may obſerve ikewifeby the laſt 8 #7” FOE 
+ Chaprpticretipon inthiscaſe - 4 
+to reſolve the Queſtion,” T proceed by the ſingle "_ 2 
7 Rule of Three Inverſe, . 85 appears. by the Work. 
"hereunto EN: howſoeyer therefore you wor; A 
.the term- required to, .* 
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'E Rules of plural. Proportion are thoſe; 5. 
which we. reſolye- Queſtions, that are! 
diſcoverable by more, golden Rukes': | 
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: , TH plaral "than ONE, and yer cannot "be perfor- 
"axon il "med by -the donble Joes WT men 


e of Fellowſhip. is 


Js; 
W"4, 


RO &, te 7b ſtocks 
in the Adventure” (or” cot 
g-cimes, to wit,-one ſtock as long 


he ſibple Rule of Fellow. , 7 
"4; tike therotal of all the ſocks: for” "fogle Rube, © 
firſt terin, the whole gain'or. oR,”: 
fs 


FL, The double Rule of f Fellow ſhip 


he! ſocks propounded are 
hen each fork 
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« 3 c | fe rl . terms 4 
4 pr "UP thoſe ſeveral, operations, are the "i 

S anumbers.you look: for: So, in the Example of the '* 
# | Iaſt Rule, 'the: Produ@ of 24 and 32 is:768, the 3 
Produ&of 12and 48 is 576, and the Product -of © 

16 and 24 is :384,.the:ſum._ of theſe Produdts is 
1728, which is'the firſt term in the Queſtion,.then y.-3 

45 4. the rent, .is the ſecond term, and 768 .the ©_® 
firſt Produc, is the third 'term, of the firſt Pro- "2 
portion. Wherefore 1 ſay, as 1729 to 454 fo 
768 to another number, which I'figd by the di- *'4 
"hs H 3 rec. 
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©Tn Queſtions of this Natore, 
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, $ or4' == therefore 250 
£5 5 months, therefore I 592 
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or. 3 x A cherefore-100 100 5% 
iby 8 prodgceth2=—=———==$ * . 
007; for - 4 months,” therefore 200 809 - y 
| : total of the Produdts of motiey fe po 2200 
time fof Cole ——————= 


Then addi the Gaid chree! totals Me oth to ob | 
wit,1$40;3 100dnd 2200,theſam is'71.40,w 
proceeding as:in the laſt Example, 1 ſay bythe Rule. 
of three dire@t, | as 7140 ise50 the total gain' 357 5 
| H4-. . poundoz 5 


pounds z ſo is 1$z0'to- 92 poutids "3 __ weed So x i 
apain, As 7140 isito-3575 to is 310g/ts x DR: g the. | 
gain of B - Laſtly, as 7149. is & 312 z $200] i L 
, To xro the gain.gÞ C. BE: 99s | 
1X;. The Rule. | ob fe] 0 
The Prof. by addition of the tevtng. oh thr 
\ © ſam ought tobe equalitothe ſecond term 1. 
*.” in the Queſtion, otherwiſe the'whol L; | 
+  roneons:- ſb in the firſt he. of the + Gurh Rutle | F 
* afore-going, - 21s.-and 335, being *added ; "$1 
© are equal to 54-5. the: "zermin- 
Likewiſe in the laſt Example © | | 
&  alſoin the BE Hecmpl of the hp the wof 
þ. 26;/15, and 10, the terms required, are 094: = *7 
fe the & ſs rerms = propounted. / 5 —_ 3 fb: 
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fu". mean” rate. of - a-.mixfure *compounded- 
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nag value of-alF th fimples*: 'this the Jong: 
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Joweth.-: if NN a” boy 
das the ſum of «the quantities is to the total value. 
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So 18; any: parr- of the mixture: . propounded: to. 
the. - required mean rate or prigh. of that 


tings ain. "the he Example of. the 
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"the product is 489: Algin, the 1 oh 
*ſhels of Rye at*36 4:\ the byſhel# is 1440/6: 

- of the 59 boltets of Barley at wy che duſhel | 
: - An ns valne of 20 bulkels:of | 0” Fr Per 2 

> buſhel is-240 4, All-theſe values b pes. 4 

: Ty their- total is: 3360/4; Yifay they 


by. the. oo" | 
29008 *. what will 1 buſhel yield ?;"The Rule Pre-" 
ſeatly anſi rrs-me 28 4; whereupon I conclude, that ' 
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ee -whole mixture: For. hen: thoſe ſom 
operation i CY 
laſt Rule, | 


26648. the Buſhel, for that a Þ amjnnts 
Pe a = 

; "tg ation Alternate is, w aving;the ſe- 

F "Newt 4 wo ths #5 given - 
Aignie diſcover ſuch quantities of "them, as: are - 
neceſſary to make” a mixture, which may 

bear a certain rate propounded. * 

Example: A man being determined to mix T0. 


Oujſcts of Wheat at + or ERS the Buſkel, hn a | 
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F 3's. of 5 a Buſhel; with: Baric hk 
Is} the Buſhel;" and, with: Onts of « 5, or 
, the *Bulbel, the Rule of "Alli «tion Alternate 
over unto. you how-much Ryes haw much 
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place 284. the given-rite of the Eins 4 
© left hand chereof; by: it L1f, . 
"Root, , and likewiſe write: 

s propounded, viz: 48d; - 
d'-12 + above. ano-".. 4 


f"Conne2 og which rates ar&*con- 
"Rn Tue from 284. as branches | 
Ns "gh 7 beet hereof a 'ppears plainly i in 


ed" the! terms in their cis - 
Side; th link the Frackh together by 
certain Arches, in ſuch ſort, that one How ts VE. 
that Is greater than the Roor or rate 
of the mnt, may always becaupled with inde. 


ther 
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_ Example, 4$ may be linked with 12, mp 7; 

+ or otherwiſe 43 may be hae with 
36 with.12,*and then the Work will | ſtand : 
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the difference CE | 


And laſtly, 4t _—_ 
betwixt 28 and. 24 


: whole | 
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+ S130 the Exatyple. ESE. Sw 


| mannar,. (he work will be thus diſpoſed "EE 


scaſe $ hath 24 for his "oke.fellow till 
| - art pt is 12; and here the in-: 
Ae: 1g om Mrrenee (ad in the pre- 
"Tl nc 1 is more-particulacly 
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d not; ito; one: alone; the '4; Y 
35 often. trar iſcribed, asit-is ſodiver 
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3 Tarot is for "angther Exuppl Wis is 


| els of Wh ſeat ut 484.the b 
ef Rye of? 354the buſhet;” with Batley of «4 
the buſhel, :and/with' Oats: of 124. the buſhel, ant 
he queſtionynow is, How mu yE;* Barley, a | 
*Qars ought to be added tq the To: + buſhels | 

Wheat, that: the entire_ mixmur 
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a \ Eerrain time In's 
wetgbr, 1s. aid. ol 
y nd, that being tryed loſet 
b *t weight, "7s aid: to be the Ye inde 
E- z: Example ;"'2 pound of Silver, yy 
We ne ounces x eſteemed | Go be: [0/0 
4. and.that whic Pant. 
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of ; Whtat: chat I take.:: 
in the- Mixture, - i]. 
ought :to:take- 4 Bu- | Y24-- 
ſhels of Rye,. 3 Bu- | wy T9” 
ſhels.of Barley, ad. 20 »Buſkels of "ow and here: 
for JFN8. F-14136 pts 


"2. , 
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k As is the differ TIE. Maes to "11 firſt branch 
(being the rate of the Wheat) i to 4, the dif- 
ference annexed tothe next, 
the Rye; ſ0-is' 10 the giv; 

Wheat to.another-number, 
| 5 ey Rule of Three dired, 


"*F As 4 the 


_ Wheatz” gap by Ser _ — ts ripe, 


Rye; ſo'is/10. the: gives quantity of 
4.10 40 buſhels the required quantity 
I. As 4 toze 1 1 is 10/to:50 buſhels the requi- 
ite quantity of the Barley. 
_ 58,10 1+ 20 
ty.of the Oats: neceſſary th the mixture. . i2s 


M "Ws + Wh TE : oF 568 < 


© ligeion ds 
16. 4 20 $1136 
I6. 4 | 20. 
oe 8 28. 
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Whereupon this third time likewiſe. 1 "ronelude, E 
that (thoſe Grains" ſtill hel given fates) 
10 buſhels of Wheat, 10 buſhel 14 buſhels 
of Barley, and phe buſhels of Outs! | 
together will conſtitute a 34/5 of Corn,” 
be afforded at'284. or'25. 44. the h 
By this Example thus Soul , 
'Y that the quantities rope 
Y ns _ iven. will 


1 Ks 10 x6 to buſ 
I. As #£9 60, fo cofot3oh 


7 "aF 
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"'$o that for this ion I conclude, to 10 4h 
of Wheat.you- opght- to. add 10 buſhels: of Rye, 
10 buſhels-of-Barley, and 150 of Oats,. to the end 
that a mixture of 'Corn might be made; which may 
be ſold at z6dthe buſhel : And Here the quantities 
found (viz.10, To, and 1 50).cannot be altered, be- 
cauſe" the terms.of this Queſtion will not: admir any 
other"yariety of: Aligation. 

XP, Io: Alteration Partial, the oracki is likewiſe i 

by comparing, the. toral value of the ſe- 
The Proof. ... yeral ;ſimples, with" the ppc: of - the 
2./whole mixture: So:in the ek 
ple.of the laſt; Rok the total vale of the.19. 
, buſhels; of Rye, 50 buſh 
20 20 b u 3 ls of -Qits..amounts} to. 1.44, 
| Þ N f.the whole mixture al. 25. 
"ak whe |} IS by: the. 'EXa 
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ort#is "the | 1 mple of the-tenth Rule 
4; 20 Z5- a9AlfÞ this: A: Goldſmith having di- 
bs. VEL  forts'of res Aru ime of 24 Caredts, other 
of 2 Caretts, ſome 87 18 Cares, and other ſome 
«4 pom 6:CareQts fine, is dos 6p! .meic -of: all theſe 
A Fl ſo:much together, .asmay:make” 
a 60 ounces of rt ares fa 
/*Rule of Alernation cotal ſheweth you bog? much you 
poco take of each of, to the end the Whole maſs } 
may * 


, 
"bs = 
4, LR 


=P contain joft 60 ohces:: .of- 21: Cares, The 


face ——_ FT TF SINN? 7 
I-Queſtions of Alterns-' The Propoe, 

tion wid "thi e; proportion/ is," as IPL 

followerh, | * 


ponndedy F| fay 


- quantity of the Gold' 6 


ed. a 


41-6 XL Ws FO RS = Pep $345 F' 
how by Pn I On AV "TROY 
&:: ar 5, IV Y * Nine KN | 4x 
= = 


As the 'fum' of all the difereiſies is. to 5 le; 
. Tunityoty 'the ſimples.: -S0-is the carreſp 
ent diffgrence"of each rate 40 the'r 
quantity of the ſame rate. '! f 
So the laſt example. offthe laſt Rule being" pro- 


AS. 12 'the 'fum* cf the differences: is to:60" 
punces the” ay quantity,of all We fmples : ſo : 
-$.the. correſpondent ders of oh 24 _— ' 
e firlt rate, ,to 25 ouncesgywiz. ehie.re 


may be taken to make rhe MNIXEv 
S's i 4 . F 
\ E 50S 


I. As64 to 192, fo & Þ. 
 rects frees > 
IE' A$ 64 to 1923 bl. 1s 17 to SE, ; ounces of 2T 
; Carects fine. - 


.UL; LAS 5:64 to "192, fo is FI. to 4 ounces of I9 


| OT Cong wn I ay, that. 54 ounces 
MAE _ bs fine, "51 ounces of21 Caredts 
nces*of. 1 g-Caretts fire, and 39 ounces 
AS together, will produce a 
DE 6 08; te ſe ,of Gol. 17 Ca- 


11. _ luge, that $5 ounces &f 2 Tac 
a S of 22 Caretts, 5 ome a; 4 


7 to Ft ounces of 24 Ca ; 
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F; "which por cl L echan the laſt —_— 
1 not -FabjeQ-to any variety, the Alligations ther 
remaining always the ſame. - - - 
XV11.: Bere the operation is perfett, when the 
the quantities found agrees with _,_ Froef, * 
al quantity propounded ; ſo inthe. . 7-27 3 
xample of the laſt Rule, 255 * $5 5 ,and "= 
15 (the quantities found). being a all toge+* | 
ther amount to 60, WARD. is.the total quantity pro- 
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CHAP. XV. 
The Rale of Falſe, 


ob Rule of Falſe is always performed. 
falſe and ſuppoſititial numbers ary n+ fx —- 
ſure after the Propoſition is made, and the quel 
propounded ; for things are {aid to be found ont by 
the Rul# of Falſt, when byfalſe terms Fn we 
diſcover the true terms required, 

11. The Rule of Falſe, is cither of "os or dove. 
ble Poſition. 

111: The Rule of fin o Poſition is 7h Bwle of fo. 4 .f 
when at once, viz. by onefalſe Poſition 2 Fobies- - 3 
we have means to diſcover" the true reſolution rf © s 3 
the Queſtion propounded. CE on 

For Example: A, B, and Ce determining to ; 

cl th a certain quantity of Timber, that ſho 


them” 366, l fr neo =.) 
: __ more 
that chr © fall pe fourth more than B. Now th - 


Qreſtioaa : | ; particular ſam each of he" 


"The Rule of "Bade 


parties Ws to pay-of: the 361. © To reſobre 
| nA firſt, oa the caſe that 4 -ought'to; _ 
6. of the 364. and then''B mole pay? 81. be ecau 
> pays: one. third part more thalki,4... And @ ft 
+C ought: to pay rol, becauſe he is to ay. 
part more than B. This done althei 
addition of theſe three'ſfy W_es 6, $;'and fo, 1 
find that 1 have made 'a wrong pg (their t0: 
ral amounting only to''244; which obgh &f 7 have 
been 36/1.) nevertheleſs by thoſe /#ppoſctional-Num' 
bers, I have means to-diſcoyer the true ſums which 
the ſeveral. parties ought to pay : For4 ſay by the 
Rule of Three Dire8, 
">. As 24.to 36, ſo 1s 6 to ol. the part that 4 
4 Ps Pay» 
"HAS 24 ys ſois8 to 12/7. the part that B 


I I c; . INE, fo 1$10 to 15 l. the part c of the 
"**36k- that C muſtipay.. © 

þ6- there for. trial of this, /Rotte, the. total of 

gd ought to.accord with 

: mo the ſum givenr: So inthe Examplc of the 

F3 , 9; 12, and 15being all added together 
TS toi35, the ſam propounded.,, . 

3* -#. The Rule of double: Poſition is, Ay woke 
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of F mule of dow- reſolution of the eto Non. 

A FA. Wrias, ed.” As in#hi;,'' A Workman' ha- 

bh vin threſht our 40 quaryers of Grain (part there- 

® ohxing Wheat, 2nd the rſt-tarley) received | 


fo Fakiny Barley? Here therefore firſt Kao 
at.:randomythat- there were 26 quarters of Wheat, 
and 14 of Barley, and: then to-diſcover whether 1 
have gueſſed: right or wrong, 1 find how much 'mo- 
due: to: the Workman at the rate of 4. 
jirter of Wheat, and" 64,"the' Quarter. 
,1 Barley, which' I: find- to be 33s. (viz 265. f01 th 
£0, 26 Quarters: bf 'Whear, /and 75. for the 14 quar 
we ters of Barley) which he ought to have received, 
_y if my ſeppoſition_ bad been right; but becauſe irUif- 1 
ich fers from -28s. the- true ſum that he*'receivedy/T .. 
he perceive [have miſt the mark, and -therefore-dl- 
coyering how-:much 1 have errd by finding 
A difference berwixt 28s, and 335, | 1 rho in 
5 their difference, which is called'the Ex ror er _ 
the error of the firſt Poſition : Again, 1 prop nr's, Hog be 1 
the ſecond; Poſition, that there was 30 ws of-- 

* Wheat, 2d 10quarters-of Barley*; — 

| ſecond errour Lfind to be7 por there is'th 764 , 
; the Workman fon the. 32 arters of Wi F 


ww 


n and. fof the*7o quarters of Barley 5s. in; all*355 

b which. differs: fi m 28:.*the" true ſum that he'*fe < 

f ived, by 75: and here by. theſe two falſe Pljmions, i 
together with their errors, you may diſcover hows 

many quarters of 'Wheatz "and how many-of E 


the Workman threſht, bs ſhall 'be further expl: ained. 
by the Rales follow ret + 9 
FT. In the Rule of*double Poſition - 2X 
having'drawn, two lines acroſs, and The Ope < 
| placed the. terms. of the falſe wo Grjon bY 
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ſorzon ; that is, the ſecond errour by the fr Fo 
tw, and the firſt error by the ſecond Poſition ; 
| oth the erroxrsare of qne and toms 
iz. both, exceſſes or both. defeQs) ſabtrat 
| ; produtt 0 ut of the greater, and then: the re- 
or Dividend ; but if the'errc 
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Fr a defett) add_thoſe Produtts regs 
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"Ov hen 4 Sa are of different kinds) the Oworient will 
©. give you a number you look for, having the-fame 
Jenomination with: the falſe Poſitions placed at the 

rend of the:Crofs. 
$0 Example - The Queſtion of the laſt Rule being 
ain. propounded, I place theſe terms, viz. 126 
is the denomination of hy: rters: of 


ney _— them It 1 
LO n IT pe. ſee it ex 


FF: 19 


ing kinds,” (viz. one of them an; exceſs, and 
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7 Hoke, having mile Sek Fs b, WR ro © 
duft is 182, and likewiſe rid 5, the Produft is 1 I o | 
which being deducted out of 182. (becauſe” the'er- 
rours here are both of the- ſame kind, that"is, are. 
each of..them ah exceſs above 28s: the” ſum” thar 
the workman received) the remainder is 32, wh hie _ 
being divided by 2 (the differences betwixt by and7 
the, two erroors) - leaves in the Quotient r6, fe for, 
the quarters of Wheat that the. Workman threſht, 
whoſe complement to 40, viz. 24, are the quarters _ Z 
of Barley, © that he likewiſe threſht ; ſo at laſt F__.. 
conclude, the-workman receiving 28s. for "ig > 
wages-in threſhing out 40 quarters of Grain (bes 
ing part W heat, part Barley) at 124. the'quarter 
f Wheat, afid 64. the quarter of Barley, threſhed -« 
in all 16 quareies of Wheat, and 24 quarter , 7 
Barley. hag 1 ÞL 
| $4 /Ns vr q The ſame queſtion being agai 
ed, 1 ſuppoſe for my firſt Poſition 1 ad ie 
| quarters of Wheat, and 32 quarters of 4 
9, 6a and they" the firſt/ertour will 'be 4s. OE 8s. 4 
being accounted for the '$ quarters of Whedl at, © 
165. fr the 32 quarters of Batley, make in 
whichs wants 4s. of 28s, the ſur® rece 
gain, ſuppoſing that there are 1 2 quarters oF 
arid 28 quarters. of Barley; the Graders, :rraur,; 
be 25 for 125. being allowed for the 124 ny r 
of Wheat, and 14. for the 28 quarters of Baolly 
the ſum is 26s. w ch comes 25. ſhort of 236.8 hon 
ay ſum : . now "this ani nzby multiplie; 7 op 


aſe | Os both def ade 
ceived) the Termainder is 32,1 which 
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divided hoy c oe difcrence 6 of x errours). 
you in OP 16, up 'the quarters 
Wheat, as before, . 


"33 2 el s '16* Sons 48 F, 
«54 'Y Wome s 8 , X 32 I 2 4 
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Example. The fame demand being” the third 
I produced, I take for my firſt Poſition ro. quar- 
ters df Wheat, 2nd 30 quarters of Barley, and then + 
| oc OCEEC nes as before the firſt errour will prove 3s. 

N th op pon that' Poſition 1 want 'of +285,” the ajght 
in here for;.the ſecond Poſition I take 26 
ar "ae Wheat, and 44:quarters of Barley, and 
kt ie je ſecond errour will be 55. ,which qi: that 


fheemultiplying 10.by 5, the Produftis 504 Unc 
$l [9 ;" thePre 4s is 98: "And here (becauſe t 

s are. * different; kinds; tone of them being 
ſetr, and the other an exce/s of 28s..the 

are to add 50/and'58.the two Prot its 
e IT, elſe ſumis 128, which being divided 
| > ſum of 5 and $1 the two' proud. gives 
bf ow te former r ſolo tons,: $ "$6"that what. 
Poſucions ſoever —_— i t aeſtion, 
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Fters.0 f Wheat, + + 24 | Quarters aff Finn wrhi | 

the Reſolurion of thegeſtion POPE: 
$9, -4 78 

- 10> :..128 26 © 


Names orb this 
Charader + in- 
rimates” that the 
Numbers, * 'be.. 
twizt which it 
7s found, ought to 
be. :added noge- 
ther. * 


re the trial is the ſame with that which 
one be out the errours: So in the Ex-. * 
ample, ..premiſed 16 and 24 being the numbers. #$ 
found, Fd 165. being allowed for the 16 quarters -, ” 
of. Wieas likewiſe 125, for the- 24 quarters of »: - A 

ns: is 285. which was the ſum recely © 3 


man being demanded at. 5 


Gi his 4 Sons? ao the rom | 


at 4 years. elder than 
on. was . cars elder than- thafo urtt | 

po his fourth.*or youngeſt; Was halt%.g 

| 1h eldeſt 3 , Queſtion 1s, "What Was5* 

the a ?\\ Hers : ig8'of this 


eldef -%. to bax6, then it may be inferr d from 4 
the. Queſtion, that the age of the ſecond Son was 
12, the age 0! "H third 8, and the age of the tant 
6/4, this 4 ſhould behalf 16.(for the, 

th,.. that _the* ge of the hay or 'C is 
of The Eldeſt) but it wants 4. 6f "EY _ 


" ough ® * "kb vgy ys f ethad jon, 
and take 20 for the ge of theeldeſt, then the age 
of of thy Geena moſt neceſſarily be 16, the age of 
12, and the. age of the fourth 8,” which 

Gould be balf 20, but it wants 2 : now (accordin 
to the Bale) multiplying 16 (the firſt-Poſition) by 
2 (the ſecond errour) the Produd i #224 » "alſo i 

tiplying 20 (t 

32——-— B80, ſecond Poſition 

"2G 48 40 by 4 (the fi 
errour ) the Pro-. 
dudt 4s Exc and: 


v0 
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of The Doftrine of Vulgar 

: FraGtions. 

; | qo 

p : . RO . 

e 

EC H-A-F. .&YT. -# 
* Y Nozation of Vaulgar Fradtions, 4 
| | 4 

* i T"Hus far of Ari-bmerick in whole numbers, only 

ſ 4 \ theDottrine of Frattions enſueth,' which de- 

. pefids upon/this ſuppoſition, that Unity, or at leaſt 

I one whole thing, whatſoever it be, may in mind 

- be conceived diviſible into any-number- of equal 

] ts: ſome will not allow 1.or unity to be'a | 
| mumber, when it is conſfider'd in the abſtrat, and _; 
| ſeparated frommatter; but foraſmuch as that Prince ' 


of Arithmeticians, Diophantus of Alexandria, in : 
divers of his ſubtil Problems doth mention unity* «) 

asa nnniber,. and propounds It to be dividgg-into 
numbers, I ſhall take the like liberty to'eſteem t or } 
unity as a number, and likewiſe ſuppoſe it diviſible 3 

FF into any number of equal parts. * -Mþ 
II. A” broken” number, otherwiſe *" w 
called a Fradion, is only patt of an in- 4 Fraffivs, 7? 
teger br whole thing, as if you would F 

' expreſs in figures the length of a piece of cloth, 
that containg ebree foxrths, or (which is all one} - 
three quarters of a yard, you are to write it thus, $43 
that is, an entire yard being ſoppoſed to be divided 3 
into four equal parts, the length of che piece pro» -* 
K pounded 
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Nownded is three of thoſe four parts: 11n like man- IP 

ner (a foot being divided into 12 inches) you muſt - N- 

write fit Inches thus, : 2, that is, ſix twelve parts of 
a foot; or if the foot be divided into one hundred 
equal parts, to expreſs five and twenty of thoſe 
parts, ſet them down thus, :53; that is five and 
twenty hundred parts of a foot. 

' TITIT. AFrattion conſiſts of two parts, the Nume- 
rator and the Denominator, which-are placed one 
above the other, and ſeparated by a little line. 

IF. The Numerator is the number placed above 

I the line, and the Denominator 1s the 

number placed underneathiz-ſo in 
the aforementioned Frattion4,the 
| number .3 placed above. the line, 
i9-the Numerator, and the number 4 placed under- 
neath is the Denominator. Alſo in this FraQtion :#, 

the Namerator is 6, and the Denominator IS 12. 

The Denominator is ſo called, becauſe it denominates 

» ordeclares into how many equal partsthe Integer or 
? 4 whole thing is ſuppoſed to be divided,and theNume- 

| on is ſo called, becauſe it numbreth or expreſſeth 

ow-'many of thoſe equal parts of the Integer are 
| fGgnified by the Fraftion. 
v. A Fraftion is either Proper or Improper. 
y VI. A proper Fraction is that whoſe 
I Proper Numerator is leſs than the Denominator, 
"£920 ſuch are the Frattions before-mentioned, 
+ 1+ x08, and the like. 


VIL' A proper Fraftion is either gle Or com- 


| pound. 
. FTIL. A fangle FraQtion is that 


4 jingle Fraftion. which conſiſts of one Numerator, and 
one 


Y Chap. XVI © Pulgar Frattions. 36 
ene Denominatorz ſuch are 4 :# x88, and the like. * 
-IX. & ſingle Fraction doth often ariſe in Divi» 23 
fion of whole Numbers, for when Diviſion is fi- : 
niſht, if any number remain, it is to be eſteemed -: 
as the Numerator of a Fraftion, which hath. the }; 
Diviſor for a Denominator, and is to be annexed ? 
to- the Integer ' or Integers in the quotient as -; 
part of the quotient; which FraQtion doth always + 
expreſs certain parts (or at leaſt a part) of an in- 4 
teger or entire unity, which hath the ſame Deno- 
mination with one of the Integers in the quotient g ' 
ſo if 17 pounds be given to be divided gQually a= +; 
mong{t 5 perſons, there will ariſe 3 entizg pounds 
ih the quotient, and there will be a ) 1 (3+ 
remainder or ſurpluſage of 2 pounds, 3" ISS 
which 2 is to be placed, as the Numerator of a Fre- 
ion, over the Diviſor 5 as a Denominator ; ſo will - 
the Fration be 5, and the compleat- quotient will 7 
-be 34, that is 3 pounds, and 2 fifth parts of a pound + 
for each perſons ſhare. : 
A ſingle Fraftion doth likewiſe ariſe, when a 
leſſer whole number is given to be divided by a great» 4 
er, for in ſuch caſe the Dividend is to be made theZ 
Numer ator of a Fraftion, and the D:viſor the Deno- | 
minator; which Fraction is the trve quotient,and doth 7 
always expreſs certain parts (or at leaſt a part) of gi 
Integer, which hath the ſame name with the Dez” 
dend: ſo if 3 pounds ſterling be given to be divided e- * 
qually amongſt 4 Perſons,the ſhare of each,that is,the 
quotient will be 4, to wit, 3 fourth parts of a pound... 
In like manner, if 5 be given to be. diyided by 8, 2 
the quotientis #, ſo that the Namerator of a Frazu 
dion is always a Dividend, the Denominator is a £5- 
viſor, and the Fraion it ſelf is the quotient, Ss I 
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© as 1 A Compound Fraftion (otherwiſe } 
: -— oo called a Fra{tion of a FraQion) -is - that 

A which, hath more Numerators and. De | 
” 20m:4nators than One, and may be diſcovered by the 
{. word [of ] which is interpos'd between the parts 
|. of ſuch compound FraCtion : ſo 3 of 4 is a Fraction 
-- of a FraQtion, or compound Frattion, and expreſſeth 
” two thirds of three fourths of an- Integer, viz. a 
; nd ſterling being ſuppoſed the Integer, and firſt 
F divided into four parts, three of thoſe four. parts are 
* equal to 155. Again, if the ſaid 19s, be divide& 
+ Into three parts, two of thoſe three parts are equal 
” £0 10s. therefore the compound Frattion F of +'0f a 
pound Reerling doth, expreſs 10s. In like manner 
| the compound Fraction 4 of +4 of # of a pound ſter- 
F - hp is, one-fourth of three fourths of four 
; fifths of a pound ſterling doth expreſs zs.' as will 
be farther manifeſt by the ſixteenth agd ninth Rules 
* of the ſeventeenth Chapter. 

| 7. An improper FraCtion is that, whoſe Nume- 
| te fmpreper rator is either greater, or at leaſt equa 


” X unto the Denominator: ſo this Fra- 
Sa Etion *5, that is 16 fourths, is called an 
. r Fradion, and fo is this 5; for indeed a 
&FraQion of this kind may well be ſurnamed [mpro- 
© per, becauſe it will not admit the definition of a 
=true Frattion fince it is always greater than an en- 
L-Ere. unity, or at leaſt equal ungo. it; ſo ſixteen 
©. Farthings, or £4 of a peny are equal to 4 entire 
— pence; and 4 Farthings, or + of a peny are equal 
T0 1 peny; therefore when ,the Numerator is 
+ greater than the Denominator, ſuch -4proper Fra- 
= Qion ſignifieth more than 1 or-an;Integer, / but 
F when the 'Numefator is equal to: the Eno 
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(be it what number ſoever) ſuch improper Fraction is 
always equal to unity, or 1 Integer. 

- XII. A mixt number conſiſts of entire = 
unities (or Integers) or at leaſt-of unity 4 
(or 1 Integer) and a Fraftion annexed: ' - © 
So Fiz, 15, and fuch like 3 are called ,mixt *4 
numbers 3 So that if a piece "of Timber be five - 
feet and eleven inches in length, you are to write -# 
that  length-thus, 5755 In like manner, one mile : 
*hd' three quatters or fourths of a mile are to be 
weikten thus, 13: 


ye*Tgy 


CHAP. XVI. 


- E 
WS 


HE ſame parts of Numeration, as have been ; 
PT wrought i in whole Numbers in the noon, 
Chapters, are likewiſe to be performed in freed 
but firſt of @ll Reduion of Fraftions in divers kinds' * 
muſt be known, which being the principal skill in * 
the dofrins of Fractions, muſt be diligently ob , 
ſerved by the Learner. | 

TIF. A number is ſaid to. be a common Meaſure k, 
or Diviſor unto two or more numbers given, when » 
it will meaſure-or divide every one of the numbers. ' 
given, and leave no remainder ; ſo 4 is a common: 
meaſure the numbers 12 and 20/3for if 12 by 
divided by 4, the: Quotient will be exaQly' 3, 
without any remainder or ſurpluſafe ; alſo if 20 4 A 

divided by the ſame Diviſor 4, the quotient will __ 
K 3 po 


my OP x3 
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* into be lexft terms, viz, 


* x 4 26- 
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preciſely 5 without any remainder ; in like man- 
ner 5 is a common Djviſor unto theſe three numbers 


111. Two numbers being given 


He a the great- their greateſt common Diviſor; that 
CJT common . . . 

meaſure amo & 15» ©b© greateſt number which will 
ny ewa numbers, meaſure or divide each of the nume 


bers given without leaving any re- 
mainder, may. be found, out in this manger ; viz. 
Divide the greater number by the leſs, then di- 
vide the Diviſor by the remainger (if there be any) 
and ſo continue dividing the laſt Divifors by the 
remainders, until there be no remainder (neglecting 
the.quotients;z) ſo is the laſt Diviſor the greateſt 
common Diviſor unto the numbers given. 

Thus, If the greateſt common Diu4ſor unto the 
numbers 9: and 117 be ſought, divide the greaters. 


- .r 


number 1+t7 by g1, the ie-! 


91) 117 (1 mainder-is 26, by which divi- 
'91 ding 91, the remainder is13; 

f EATEN by which dividing 26 the re- 
26)g1(3 mainder is ©; ſo is 13 the 


78 greateſt common Diviſor unto 


_— the numbers 117 and gt, as is 
13)26(2 manifeſt in dividing each of 
26 them by 13; for 13 is: found 


in g1 preciſely 7 times, and in 
© 117 preciſely 9g times. In like 
manner, 29 will be found a 


>——— 


E common Diviſor unto 116 and 1453 And $1 a com- 


mon Diviſor-unto 561 and 612. ſ: 

VT. A ſingle FraQtion may be re- 
duced into the leaſt terms by di- 
I: By a general Rule, Viding the Numerator & 'Deno- 
ET | "It minator 


To reduce 4 FraBion 
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"F Chap. XVIL "Pars Fraftions. EIS. 
' minator by their greateſt common meaſure (or di- 
viſor ; ) for the quotients will be the Numerator *- 
and Denominator of a Fraftion equal to the former, ; 
and in. the leaſt terms. 
So if the fraftion 2+ be given to be reduced i 1n- 
| to the leaſt terms, ſearch or the greateſt common 
Diviſor unto 91 and 117 by the laſt Rule, which 
will be found 13, and then dividing 91 by 13, the 
quotient will be 7 for a new_ Numerator; alſo * 
dividing 117 by 13,the quotient will be 9 for anew 
Denominator : ſo the fraQion 2.:, is reduced into | 
the leaſt rerms, viz. into the fraQtion 3..In like man- + ? 
ner ++ will be, reduced unto#; And 3tz unto 
7Z ; But here you are to obſerve, thatif rhe greateſt 
common Diviſor unto the Numerator and Dendmina- 
ror be 1, ſuch Frattion is in its leaſt rerms already: 
4 the fraftion 3+ cannot be reduced into lower 
* terms, becauſe the greateſt common Diviſor will be. 
=*found r, (by 'the third Rule of this Chapter; ) the - 
like may happen of infinite others: And althoughthe { 
laſt be a general Rule for the ReduRion of FraQtions ® 
into their leaF terms, yet there are other prattical 
Rules, which in ſome caſes will be more ready, VU # 
cially unto beginners) viz. | 
YV. When the Numerator and De- 2, oenicul 
nominator are even numbers, they Rules. yp 
may be meaſured or divided by 2. J 
Therefore in ſach caſe you may (as is taught i in - 
the Rnles of the 6ch Chapter) take the half ofthe * 
Numerator for a.new Numerator, alſo the balf af 
the Denominator for a new Denominator. W, if 


++ be given, draw at Length the %s, 
by a, 


line which ſeparates the Numera- 
tor from' the Denominator, and 
K 4 
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* croſs'd the ſame with.a downright ſtroke near the * 
| Fraction, as you may ſee in_the Aargent, then take - 
{ | the half of 16, which is 8, for a new Numerator, - 
" alſo'the half of 64, which is 32, for a new Deno- : 
minator z_ Again, the half of 8 is 4, for a new-Nume- 
|. rator, alſo the half of 32 is 16, for a new Denomi- kne 
' nator, and proceeding in like manner, there will be wt 
' found 4 equivalent unto #+. dui 


, VT. When the Numerator and Denominator do an 

*- .cach of them end with 5, or one of them ending ric 
CS with 5, and the other with a Cypher, fe! 

22343 9 they may beboth meaſured or divided ce 

47595119 by yg. . So 4#+ will be reduced into :# 

| _SoI01 2 and +5 into «?, as by theoperatianin 

 g25]85]17 the Margent is manifeſt. 


PII. Whenſveyer you can eſpy any.qther _— J 
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28| 75] 1 the Numerator and Denominator . by 
£84\21] 3 fuch number as before: $o #4 may be 
of firſt reduced into 23 -by 4, and 2t may 
tbe reduced into + by 7, as by the operation is ma- 


- Ty 
I 


_-_ oe _  , we ws by [ 


- FIT. When the Numerator and Denominator 

: do each of them end -with a Cypher or 

_ Cyphers, cut off <qual Cyphers in both, 
and the FraQtion will be reduced into leſſer 
hays So 58+ is reduced into F:.and 553 
into 95, | Fa 
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' 7X. The value of a ſingle Fraftion 7 find the volue 
Þ in the known parts of the Integer, of « fagle my «1 
may be found out in this magner, viz. 1, of the Inte» » 
multiply the Numerator of the Fra- yer. 

Aion propounded by the number of - 

known parts of the next inferiour denomination 
which are equal to the Integer, and divide that pro- 
du@t by the Denominator, ſo is the quotient the va- 
lue of the Fraftion in that inferiour denomination, 
and if there happen to be any Fra&tion in the quo- 
tient, you may find the value thereof in the next in- 
feriour denomination, by the ſzme Rule, and ſo pro- 
ceed till you come to the leaſt known parts. 

So the value of :7 of a pound 

fenling will be found 115. 3d. * g 
viz. multiply the Numerator - 20 

aby 20 (the number of ſhil- — 
gs which are equal to't_ 16) 180 (11:5 
poung ferling ) the Produft is » 16 
180. Which being divided by 


the: Denomigator 16, the quo- 20 
tient 1n 1 1:4 ſhillings. In like 16 
manner the valne of :7 of a ſhil- 

ling will be found 3 pence, for 4 
multiplying the Numerator 4 by 12 

12 (the number of pence in a — 
ſhilling) the produt is 48, 16) 48 (3 
which being divided 'by the De- 48 
nominator, 16, the quotient is — 

3 pence. Alſo the value of :3 O 


a pound ſterling,” will be found - - 
105. 9:54, And 33 of a pound Troy will be found 
equivalent unto 3 ounces 17 penny weight and 12+ 7 
grains, = * "OE x4 
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b 4c v. I : $5) of 6 « 4 
Reauttion of - Book x: 
Fo _ « mixx FX. A mixt number may be re- 
. | ; ri 
unber into an im- 110d into an im proper fraQion 


er Fradtion, > : { 
DO : equivalent unto the mixt number, a 
In this manner, iz. Multiply the Integer or] x - 


Integers, in the mixt number by the Denomins- 
, tor of the Fraftion annexed to the Integer or 

Integers, and unto the Product add the Nume. iſ þ, 
rator of the ſaid fraction ; ſo is the ſum the Ny- n1 
merator of an improper fraction, whoſe Deno- ll n 


minator 1s the ſame with that of the ſaid fraftion  « 
annex, _ 

SO 444 will be reduced into the improper fra- Il 
Qion +>, for 4 being multiplied by 12, the Produt I | 
is 48, unto which adding the Numerator 11, the fſf | 
ſum is 59 for a new Numerator, which being pla- | 1 
ced over the Denominator 12, gives the improper W | 
fraftion #3; which is equivalent unto 44, (azawllly 
8ppear by the 13th Rule of this Chapter.) la til 
manner 72 will be rednced into 44. EF 
To reduce 4 whole XI. A whole number is reduced 
number into an im- jnto an improper fraction, by. pla- 
proper fratim. cing the. whole number given. as a 
Numerator, and t- as a Denominator. 7 

So 14 Integers will be reduced into the #pro- 
fer Fraftion *+ and one Integer into the improper 
Fraflion 7, 

XII. A whole number is reduced into an Im- 
proper FraQion which ſhall have any Denomina- 
tor aſſigned, in multiplying the whole number gt- 
ven by the Denominator aſſigned, and placing the 
Produft as a Numerator over the faid Denomi- 
Rator. | ; 

As if 13 be given to be reduced into an 4mprope 
frajon, whoſe Denominator ſhall be 4, multiply 1 3 
J 
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; & | by 4, the ProduQt is 52, which being plaged over 
100 F 4, gives the improper frattion®? ; equivalent unto 3 
8 (as will appear by the next Rule.) In like manner 


of 13 may be reduced into ??. 


or X1IT. An improper fraction may To reduce an ink 
Ie be reduced into its equivalent whcle © Buy" reition 
u- BY number or mixt number in this man- jew whos. 
0 FF ner, viz. divide the Numerator by or mize zum- 

n F the Denominator, and the quotient #7. 

will give the whole number or mixt 

number ſought ; So the improper fraftion tz will 
be reduced into this mixt number 473, for if 59 
be divided by 12, the quotient is 4*z. Alſo this 
improper fraQion *4 will be reduced into the whole 
wmber 1 3. 

FRJY. Fractions having unequal De- 7o reduce fratti- 
"nominations may be reduced into fra- 9's 12 5 commen 
tions of the ſame value, which ſhall ,;,. ;,wien 

have equal denominators, by this ro frafions 
Rule and the next following, viz. re proponnded. 
when two fra@tions having unequal 
Denominators are propounded to be reduced in- 
to two other fractions. of the ſame value, which 
F- ſhall have a common Denominator , multiply 
the Numerator | of the firſt fraction (that is ei> * 
ther of them) by the Denominator of the ſecond, + } 
and the Produ@ ſhall be a new Numerator (corre- 4 
ſpopdent'unto the Numerator of that firſt fration;) 
alſo -multiplying- the Numerator of the ſecond, 
fraction by the Denominator of the firſt,. the Pro- 
dutt is a new Numerator (correſpondent unto the - 
Nunterator of the ſecond fraction; ) laſtly, multi 


ply the Denominators one by the other, and the IF 
| ? Produc F 


La: 
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Produ& is a commen Denominator to both the | 
new Numerators. * 
Tbus, If the fraQtiong 5 and # be propounded 
multiply 2 by 5, the product 10 is a neyſff 3, 1 
+4 Naumerator correſpondent unto 2 : alfff be | 
ook -- multiply 4 by 3, the product 12 is a new of 1 
3 5 Numerator correſpondent unto 4 : laſtly, ſ mir 
T0 12 multiply 3 by 5, and the produ& 1x5 ſhall 
T5 15 - be a common Denominator unto the new iſ x; 
Numerators,ſo the fraCtions 15 and tare £5: 
found out, which have equal Denominator s, and each 
of theſe new frattions is equal unto its correſpon- iſ my 
dent fraQtion firſt : given, viz. 7 is equal unto + and Wl rat 
- +f is equal unto 5, as will be manifeſt by = 46 
Rule of this Chapter. 
XY. When three or more Fractions having, 
equal - Denominators, are iy fi 
nog 87 Fl be reduced into. other- Fra ring Dns / 
| are 10 9290" the ſame value with thoſe given; t 
3 cd ” 75-0 ſuch as ſhall _ yg common : 
3 * nominator z; multiply contin aC- 
5 at . cording to the boy of | fc 
F the fifth Chapter) the Numera- | ti 
-- tor of the firſt Fraction into all the Denomina- I a1 
- tors, except the Denominator -of that firſt Fra- Y £ 
A n;z and reſerve the laſt ProduQ for''a new || p 
þ- Nowerator inſtead of that firſt Numerator: In | t 
" Jike manner, multiply continually the Numerator of f f 
_the ſecond Fraftion into all the Denominators, 
except the Denominator of the-decond Fraction, 
- and reſerve the laſt Produtt for a new Numerator, 
- Inſtead of the ſecond Numerator ; Proczed-in like 
: manner to find out new N amerators for the reſt of 


3 given FraQtions ; Laſtly, multiply aur. 
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Char x TH. Yager Frau 4.1 
ifl the Denominators one into another, and the 
te laſt ProduCt ſhall be a common Denominator to all | 
the new Numerators. I 
_ As for Example, if theſe three Fraftions, #, #,  ? 
F, having unequal (or different) Denominators, 
be given to be reduced into three other Fractions 
of the ſame value, which ſhall have equal Deno- 
minators (or one common Denominator.) Firſt, 

I multiply corrrmnually the firſt Nu- 
I", merator 3 into the ſecond and 
el £54, 333, 385 third Denominators 5 and 7, fay- 
b ing 3 times 5 makes i<, which 
: multiplied by 7 produceth 105, for a new Nume- 
b 


rator inſtead of the firſt Numerator 3 ; Secondly, 
I multiply. continually the ſecond Numerator 2 in- 
tothe firſt and third Denominators 8 and 7, ſay- 
twice $ is 16, which multiplied by 7 produ- 
F112, for a new Numerator inſtead of the 
Teco 84> Numerator 23 Thirdly, I multiply 'con- 
mally the third Numerator 5 into the firſt and 
ſecond Denominators 8 and 5, ſaying 8 times 5 
makes 40, which multiplied by 5 produceth 200, 
for a new Numerator inltead of the third Numera- 
tor 53 Fourthly and laſtly, I multiply continually 
all the Denominators 8, 5, and 7 one into another, 
faying, 8 times 5 makes 40, which multiplied by. 7: 
produceth 280 for a Denominator to each. of the-. 
three new Numerators 105, 112 and. 200 before 
found out; And ſo theſe three Fractions 388, #33, 
and 288» are diſcovered, which have one common 
Denominator 289, and each of them is equal in . 
value unto its: correſpondent Fraftion firſt given, 
viz, 3F+ is equal unto 3; Alſo 33+ is equal unto: 
55 E. 4.38 is equal unto #; as may eafily be Page 


$1 I. 
+ þ 


_ 746 CC WE, » fs. - Spc 8, Y aces | C 
| ed by the Fourth Rule of this Chapter. 


After the ſame manner theſe four Fraftions 4, 
$, ;; and > & are reducible into theſe, #35, #38, 
3#8 and $83, which have 360 for acommon Den 
minator, and ate equal in value reſpeRively to theſſ] tic 
four Fractions given to be reduced. re 


Note, Athough by the foregoing fourteenth tl 
and fifteenth Rules, any multicude of FraQtions i Q 
may be reduced to a common Denominator ; yall © 
becauſe Fraftions in their leaſt Terms are fitteſt for | 1s 
ſe, 1 ſhall ſhew how leſſer Denominators, that 
thoſe that will be diſcovered by the ſaid WE may 
eften times be found out, viz. 


-.4. When the unequal Denominators of, 
Fractions have a common Diviſor greats r th 
T, divide the Denominators ſeverally | 
teſt common Diviſor ' ( fond out by 
going third Rule of this Chapter; ) and 
. | then multiply croſs-wiſe in this manner, viz. 
the Numerator of the firſt Fraftion by the lat- | : 
ter Quotient, and the Numerator of the latter Y 
Fraftion by the firſt Quotient, and reſerve the 
Products for new Numerators ; Laſtly, multiply 
the Denominator of the Firſt Fraction by the 
latter | Quotient (or the Denominator of >the lat- 
ter Fraction by the firſt Quotient,) ſo ſhall the 
Produft be a common denominator to the ſaid 
new Numerators : As for Example, if v+ and ri 
be propoſed to be reduced to a common Deno- 
minator, 11 divide cach of the | 12 
and 18 by their greateſt common Diviſor's, 
_ 


s.. 
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þ: the Quotients are 2 and 33 then [ 
I multiply. 5 the Numerator of the 


"OY 


; {I firſt Fraftion by 3 the latter Quo- gy 7, "2 = 

38} tient, alſo.7 the Numerator of the 4 

no-Þ latter Fraftion by 2 the firſt Quo- — : 3 

the tient, and the Produdts 15 and 14 1 *$.- + 
reſerve for new Numerators inſtead 36 36 


of 5 and 7; laftly, I multiply 12 

th the Denominator of the firſt Frattion by 3 the latter 
mY Quotient (or 18 the: Denominator of the latter Fra- 
«K ction by 2 the firſt Quotient) and the Produft 36 
or is a Deneminator to each of the new Numerators 
nM 15 and 14: So 33 and 3t are found out, which 
zy W have the leaſt common Denominator unto which 
"I the given Frattions vi and 73 can be reduced ; Alfo 
32. is OV to 74, 3F tO 77. 


OS. 
— 4 


T —_ jon, without any. Remainder ; then if by the 
jotient you mukiply ſeverally the . Numerator- 

and Denominator of ſach ſecond Fraction, a third 

will ariſe having the ſame value with the ſecond, 

+ 8 and the ſame Denominator with the firſt FraQtionz 

' BY By this Rule three or more Fractions may often 

» F times be reduced to a leſſer common Denominator, 

' } Chan that which will be diſcovered by the foregoing 
Rule XY. As for Example, let theſe fix following _ 7 
Fractions be given to be reduced to a common De- *' ® 
nominator, viz. | 


T2 Ig5 TE» F$, >, Fo 


Becanſe- 36 the Denominator of the firſt FraQion, . 
being divided by the five other Denominators al, *g 
Ta oP 


y Oe OY ; i F- = a 3 "> .# £ EE {MOL : 
o =" #40 _ Le 4 x, _ :: 
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FP * caly will ive * theſe = Qualities, 2, $344 6, and. 
- --I2 Without any Remainder, I multiply Ne Nume. 
+  Crator and Denominator of each of the five latter 
: Fractions, -by its correſpondent Quotient z | viz, 
rr and 18 by 2 the firſt Quotient; Alſo 7 and 12. 
by 3 the ſecond Quotient, and in like manner the -- 
reſt; So inſtead of thoſe five latter Fraftions, five 
others (hereunder placed after the firſt of thoſe fix) 
are produced, viz. 


Io, F65 F6» T6» 35» 45+ 


All which Fraftiops laſt expreſs'd have a common 
Denominator 36, and are equal in value reſpeCtive- 
ly to thoſe given to be reduced. 
XVI. A componnd Fraction ( Q- 
To _ therwiſe called a — 7 
eagle Frafion, 07) may be reduced into @ fin 
See continual mut- FraQtion in this manner, viz. Mt | as 
| viplicatin in 1þ: ply all the Numerators continually, 
Weſt Rule of the and take the Produt for a new 
be mY Numerator ;' alſo multiply all the 
-- Denominators, continually, and the Produdt ſhall be 
*.. @ new Denominator. 


ES Thus, if the Compound Fraftion } of & be given 
L.  tobereduced into a ſingle Fraction, multiply the 
& * Numerators 2 and 3, one by, the other, ſo is the 
& Produt 6 a new Numerator. Alſo multiplying 
| the Denominators 3 and ,4 one by the 
+'of 4+ other, the ProduQt 12 is a new Dero- 
Sor + minator, ſo :+ (or 3 is the ſingle Fra- . 
] Etion ſought) being equivalent unto M 
of 3, the compound FraQtion given to be reduced, 
in 
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"Io like manner, this ———_ FraQion F. 
of + will be reduced unto 3# or # ; far the Ne | 
merators 2, 3, 4, being multiplied continually, pro- + ? 
duce the new Nomerator 24, and the Denomina- 
tors 3,4, 5 multiplied continually produce the new 
. Denominator 60 - Laſtly, the new Fration 3# (by 
the fourth Rule of this Chapter) will be rok 
"| vnto 7, which is equal to 3 of + of -F : But to make 
| the meaning hereof more evident, ſuppoſe the 
Integer to be one pound of Engliſh money ; then 
'F of 11. (viz, of 20 5.) iS—16 5. 
+ of thoſe + (viz. of 16 5.) lI$v—12 5. 
3 of thoſe + (viz. of 12 3.) IS—8 5. or +l. 
whereby 'tis manifeſt that 3 of 3 of +. isequalto #2. 
By this Rule, a fraftion or mixt number of;a "> 
ies o name may be reduced to a fraction of a pn d. 
- Asif, 3 5 pence be propounded to 
£.C inks improper fraction of a pound ſter- -'$ 
(4 X the operation will be in this manner; viz. - % 
3X or 7 of a penny. is 7 of :4 of :5 of a pound," 
erling, which compound fraction will (by; the. 
aforeſatd Rule) be reduced to 43 /. In like manner. . 
42 :+ fminuces of an hour are equal to 3+ of an hour # 
or *F# (that is 42:2) of ,4 are equal to $55 (ori T a 
its leaſt terms) #5. ; 
Here you may alſo obſerve, that when 3 com:”; 
pound fradtion is one of the given terms in any Sl 
- ftion, it is firſt of all to be reduced to a ſingle fra-> 
a by the aforeſaid os Rule. 
VII. Two or more fra- 
ions being given, there may be yet canes. gh 4 
be. whole: numbers »faund, ,.,co 5s cay Fabia, 36 - 
which” ſhall, have the ſame mix numbers given. 5 
reaſon or proportion as the a 
| L fraftions” 4 
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”  Fra&ions given, viz. When.the fraQtions given have 
> unequal denominators, reduce them into equivalent 
Ab }-— wo which ſhall have a common denominator 
Cby the 14 or 15th Rule of this Chapter ; ) then 
rejecting the common denominator, the Numera- 
tors ſhall have the ſame reaſon or proportion as the 
fractions firſt given. | 
So + and # being given, will firſt of all be re- 
duced into their equivalent fraftions 3* and #5; 
then rejefting the common denominator 40, -the 
Numerators 24 and 25 have the ſame reaſon with 
+ and 8, viz. As 3 is. to 4, ſo is 24 to25: Alſo if 
The fractions 3, 4 and 3 were given, there will be 
Found $ 16, and 32, which are in the ſame- pro- 
# Portion one to the other, as the fraQtions given: 
' In like manner if mixt numbers be given, there 
+ - May be whole Numbers found which ſhall haveSh. 
* Tame reaſon or proportion, as the mixt numbexs3;00 
5} and 3 & being given, will be firſt reduced intel T% 
* -#he improper fraQtions *} and *F\ (by the tenth” 
Rule of this Chapter : ) alſo: the ſaid *3-and *? 
vill be reduced into *35 and #3 then rejefting the 
common Denominator 24, the Nymerators 136 and 
7 will have the ſame reaſon as 5 + and 3 +, viz. As 
"236 is to$7, ſo is.5 3 to38: Alſo 163 and 18 
> being given, there will be found 33 and 36, which 
being rey 1 their common Diviſor 3 (found 
ont by the third Rule of this Chapter) will give 
& 11 and 12, which haye the ſame reaſon as 167 
'7..an0d 18. | | 
So 
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CHA.P. XVII. 
Addition of Valgar Frattions and 


mixt Numbers. 


I. Hen the numbers given to be 2dded are 
ſingle fraftions, and have equal denomi- 
netors; add all 'the Numerators toge- 
ther, ſo is the ſum the Numerator of * [9 of fngle 

a frattion, whoſe denominator is the 7” ,p4., » 
ſame with the common denominator, beve equal de- 7.3 
which new fraction is the ſum of the» nominatrs, | 
4 FAS tions giver to be'added. 

pe and '$ being given to be added, their ſum 

ze found 5; viz.” the ſum of the Numerators, 3 © 

P's 2, Is 5, which being placed over the common 

Denominator's, gives 5 : In like manner the ſum of 
theſe frations'##+$ and $ will be found -3, which 
(by the n3 Rule of the ſeventeenth Chapter will ! 
found equivalent unt0 2 3 ; ſo that 2 & 1s the ſung! 
the fraQtions given to be added. 

11. When the fractions given to be added | 
have unequal denominators, they are | FI 
firſt to be reduced into fraftions of TE- b. 
the ſane value, which ſhall have a mars. 
common Denominator-(by the four- 
teenth or fifteenth Rule of the ſeventeenth any 
ter ) and then they may be added by the firſt R 
of this Chapter. 

Soif 3 and+ were given 4 he added, their ſul 
will be found 1 -FTor (by the fourteenth or 
L 23 LE 


ac 4 
IO 
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in their equivalent fraQions +5 and 
Sx 7 :5 Which having equal Denomi- 
"X* nators may ,be added, according to 
the firſt rule of this Chapter, and 

3 :; ſo the ſum will be found '1#; : In 
20 like manner the ſum of theſe fra- 
$4 that is 3,4 Qions 33 and + will be found 18. Al- 
73/3? fſothe ſum of theſe ſix Fraftions +, 
iz, 12, 5, 3, }, after they are reduced to be a 
common Denominator (according to the latter 
Example in the Note at the end of the fifteenth 
Rule of the ſeventeenth Chapter) will be found 


116 


57» that is, 33. 


þ - he Addition of compound fraction. is. firſt of; all 
es. reduced into. a ſingle-fration (by 


=” Chapter) and then you may proceed as before. 
# So 5 and +} of +3 being given. to be added, 
R-- "their ſum will be found 33 for the compoung.fra- 
> Qion 3 of + will (by the ſixteenth Rule of the'17th 
© -Chapter) be reduced to .+ (or in its leaſt terms) 2, 
which added to the ſingle fraftion + (according to 
bs the ſecond Rule ofthis Chapter) gives 35. Here you 
© may obſerve, that the frations given to be added 
*- inall the former caſes, are ſuppoſed to be fractions 
* _ _ of [ntegers, which have one and the 
By Denomineti- fame particular denomination,. viz. If 
ow 75 means the ; þ 4X 

nan of «ny In. Onc Of the fraQtions, given to be ad- 
Kgerorthing, ded, bea frattion of a pound ferling, 
is all the reſt ought to, be fractions of a 
pound 


Lf 


© _ the ſeventeenth Chapter) 3- and + will be reduced/ 


= 
WY . 
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111. When any of the fra@ions given to be ad- 
ded is a compound Fraction, ;Jnek 


ſixteenth Rule of _ the. ſeventeenth” 


hap. XVITE Pulzar Frattions roy 3 
pound feerling, and the like is to be underſtood of . 
other denominations. j 

= akag-" fraQtions of Integers, To - On 
of different denominationsaregiven wo 
dF to beadded,they are firſt ofall to be ow = 
il F reduced into fraftions of Integers 
- B which ſhall have one and the ſame particular deno- 
[ mination (by the-ſixteenth Rule of the ſeventeenth 
» Chapter) and then they may be added by the firſt 
4 F or ſecond Rule of this Chapter. | 
d So if 5 of a pound ſterling, + of a ſhilling, and & of 
Vl peny were given to be added, reduce the two 
df latter into fraQtions of a pound ſterling (by the 
ſixteenth Rule of the ſeventeenth Chapter) viz. +. * 
of a ſhilling is+ of 2% of a pound ſterling, which ”* 
ompound fraftion being reduced into a ſingle 
Mrattion gives 77+ 5. Likewiſe & of a peny,. is # of 
Hf 25 of a pound ſterling, which compound fra= 
Won” being reduced, gives 555 fi. Laſtly, 7 Ir,” 
331. and 55351. being added according to the ſe- 
cond Rule of this Chapter, their ſum will be found 
—>2-,0r in its leaſt terms 555535 /4. * E. 
3458003 23800 

Y. When mixt numbers are-given to be added; ; 
find firſt of all, the ſum. of the fra- > x -"O 
ions (by the firſt and the ſecond Rule. oor roomy 
of this Chapter;) then add the Integer "I 
ar Integers (if there be any found) in the ſum of 
the fraQtions, unto the whole numbers, and colle& 
the ſum of them as you were taught by the Rules 
of the third Chapter. m_ 

Soif 34 44..and 164 were given to be added; ; 

their ſum will be found 243% viz. the ſum of the _ } 
fraftions 3 } and & will be found | (by the ſecond | 
Bule of this Chapter) to be 123, and the ſum of the * 2 
tome "ys - -, *_ 


ge 
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whole numbers, 3, 4, and 16, is 23, unto which ad- 
ding 1 (the Integer found in the ſamofthe fra&ions) 
the ſum is 24; ſo that 243+ is the ſum of the mixt 
numbers given to be added, 


— _— 


CHAP. XIX 
_ Subtrattion of Vulgar Fraftions and 


mixt Nambers. 


1, Hen the numbers given are both ſingle 
fraftions and have equal Denominators, 

ſubtra&t the leſſer Newrag 

na} =. fngle from the greaterg\and pg 
x. When they beve a TEmainder over the cont 
common Dezominaror, . Denominator, ſo is ſach- 
fraction the difference ber 


the frations given. 
-. Thus thedifference between the frations 2 and 
þ 7+ is vt, which is fonnd by ſubtraQting the er 
k ; Numerator 7 from the greater Nnmerator 9,'and 
-placing the remainder 2 over the common denomi- 

” *nator Ty afo the difference between the fra- 
gg 5 £ r and 27 is »t, that is, the fration 31 exceeds 

2T OY 2 

TT. When the: numbers given are both ſingle 
Fra&tions and have not a common 


. 2. When 
 - beve ances Denominator, reduce Xti#m into fra 


:os, Qions of the ſame _valne which ſhall 
- ' have a-common Denominator® ( by 
* "the fourteenth»or fifteenth Ruſk of the ſeventeenth 

by | Cbapeer,) and then find their {ern the _ 


x . 


> 
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So the difference between the fraCttions © and 7. 
will be found ;:, viz. reducing the fractions given 
into their equivalent fraQtions #5 and $8, . which 
have a common Denominator, the difference ſought 
will be found ;4 by the firſt Rule of this Chapter. 
Likewiſe ++ being ſubtracted from 73, there will 
remain #8. 

111. When one of the numbers gi- The ſubtra#ion 
ven is a whole number or a mixt num- of mix: nun. / 
ber, alſo when both of them are _ hy Lene- 

mixt numbers, reduce ſuch-whole, or ,41 Rule. 
mixt numbers into an improper Fra- 
ion or Fractions, by the tenth or eleyenth Rule 

f_the ſeventeenth Chapter, and then the opera- 3 

ion will be according to the firſt or ſecond Rule. © 
of this Chapter. 4 
&=50 7 3} being givento be ſabtratted from 12, the 
& Lxemainder will be found 4 4, viz. Firſt 7 3 will be -4 
*#xeduced into the improper Fraction '*3, alſo 12 % 
"Will be reduced -to *7, then theſe two improper * 
frations and *F and © will be reduced into their 
equivalent frattions £4 ane ©; (which have a com- 4 
| mon Denominator-) Laſtly the difference between # 
 -38"and 524 js £3, or 45. In like manner-94 be-;# 

Ing given to be ſubtrafted from 125, the remain-% 
der will be foutid 253, as by the ſubſequenz ope- © 
ration is manifeſt. 


e 
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L 4 Although 


ry row - 


all caſes in Subtra&tion of Frattions, mixt numbers,or 
whole and mixt z nevertheleſs the following Rnles 
will be more expeditious in the ſubtraftion of mixt 
numbers,-or whole and mixt, eſpecially when the 


by the operation, viz. | 
IV. When a whole number is given to be ſub- 
. trated from a mixt number, ſubtra&t 
a) # pps the ſaid whole number from the In- 
1.4 whole um. TEger Or Integers of the mixt num- 
ber. from a mixs Þer (as is taught by the Rules of the 
number. fourth Chapter) and unto the re- 
mainder annex the fraftional part 
the mixt number .given, ſo is the mixt num 


i794 17 + as by the operation is 
PF 4 felt. | 


from an integer, ſubtraft the Nume- 
rator from the Denominator,and place 
that which remains over the Denomi- 


| + 2, A Fraffion 
 - * From an ime- 
af nator, which new fraction thus found, 
is the remainder or difference ſought. 

So + being ſubtrafted from an integer, or 1, the 
remainder is3 : Alſo +; being ſubtrafted from 1, 
the remainder is :3. 

_ FI. Whena fraQtion is given to be ſubtrated 

from a whole number greater 
3. 4Protios froms than ©, ſubtraft the ſaid fra- 
as 1. gram tion from one of the integers 


remaining 


Integers conſiſt of many places, as will be manifeſt 


V. When a fraction is given to be ſubtracted 


given by the laſt Rule; fo the - 


Book « 'Ch 
Although the three laſt Rules be ſufficient for 


7 from 24 #, the remainder will: bail 
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;emaining fraftion being annexed to the number of 
integers leſſened by -unity or 1, gives the remain- 
der or difference ſought. 

Thus £+ being ſubtrated from 17, the remainder 
eflis16#; "alſo :2 being ſubtratted from 39, the re- 
t BF mainder is 38 54. 


- VII. When a mixt number is given to be ſub- 
tracted from a whole number, ſub- 
« | tr: firſt of all (by the fifth Rule of 4 20 _ 
- | this Chapter) the fractional part of at Hr i 
 & the mixt number from an lnteger 
borrowed from the whole number given, and ſet 
down the remaining frattion, then adding the in- » 
teger borrowed unto the Integer or Integers of the 
re —_ ſubtract the ſaid ſum from the whole 
ber given-(as is taught in ſubtrattion of whole 
rs; ) ſo that which remains, together with - © 
Wioairiog fration before found, is the remain-- F » 
po or difference ſought. } 
So if 9.;4 be ſubtrafted from 50, the re- 50 | 
mainder is 40 +, as by the operation is ma- 9 A 4 . 
nifeſt, F ' 40 i» 


VIII. When a fraftion is given to be ſabtra= 
Qed from a mixt-number, and the ſaid fraction is 
leſs than the fraftional part of the | 
mixt number, ſubtrat the leſſer fra- 5-4 Frazion' 
ion from the greater by the ficſt #797 « mixe 
or ſecond Rule. of this Chapter, then -—_— 
the remaining fraftion being avnexed xe, 
to the Integer” or Integers of the mixt 


number; gives the remainder or difference ſovghts: | 
S9 
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So 5,being ſubtratted from 123 the remainderis 


; - 12 73,aS by the operation is manifeſt. fr 
I23 1X. When a fraftion'is given to be ſub g 
o3 trated from a mix number, and. the faidfl 
12 2+ Fraftion is greater than the fractional part 2 


of the mixt number, ſubtract the ſaid gres- 
er fraction from an Integer borrowed from the mixt 
number (by the fifth Role of this Chapter) and. add &E 
the remaining fraftion unto the fractional part off c 
the mixt number (by the firſt or ſecond Ruie of th ſl 
eighteenth Chapter) ſo the frattion found by rhat fl f 
addition, being annexed to the Integers of themin 5 
number leſſened by an Integer; or 1, gives the re { 
« wainder or difference ſought. | 
Thos 5 being fubtrated from 13 3, the remain-iſſ | 
der is 12 74, viz. ſubtracting 5 from 1, the 
13s remainder is 5, which added to + give 
- ,.os #2, which being annexed to-12. (the*nnak 
4 1243 ber of .Integers in the mixt number; Jeb 
E cf ſened by 1 or unity ) gives 12 75 the re- 
, mainder fought. 
+, X. When a mixt number is'given to. be {ubtra- 
W fed from-a mixt number, and the 
+ 6. Amixtzum- fractional part of the mixt number 
"Sr rom 4 mixt to be-ſybtracted, is leſs than the- fra- 
number by this Abinigad p - fi 
ard the nx; Cional part of the mixt number from 
Rab. which you are to ſubtract the ſaid 
x leſſer fraftion from the greater (by 
the firſt or ſecond Rule of this Chapter) and ſer 
down the remaining Fraction; alſo ſubtract the 
Irtegers of thelefſer mixt number from the Integers 
of the greater(as in Subtrattion-of: whole-numbers, ) 
MF is the mixt number thus found, the remainder 
or difference ſought. C 
Q 


e 
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So if 174 be given to be ſubtrated F 
from 20#, the remainder will be foand 20 # 
338, viz. ſubtracting # from 5, the re- \17 # 
mainder is 33, alſo:ſubtrating 17 from 3 45 
20, the remainder Is 3. 


XI. When a mixt number is given to be ſubtra- 
Red from a mixt number, and the fra&tional part 
of the mixt number to be ſubtrafted is greater 
than the frafQtional part of the mixt number 
from which you are to ſabtraq, ſubtra&t the 
ſaid greater Fraction from an Integer borrowed 
from the greater mixt number ( by the fifth . 
Rule of this Chapter ) and add the remaining *'-- 
fration unto the fraQtional part of the greater 
mixt number (by the firſt or ſecond Rule of the 
a8th Ciepter;) ſo is the ſum to be reſerved as 
the 'frattional part of the remainder ſought ; 
"then" add the Integer borrowed unto the Inte- 
ger or Integers of the leſſer mixt number, and 
ſubtra& the ſum from the Integers of the great- , 
er mixt number (as in ſubtration of whole num= 3 
*B bers;) ſo that which remains, together with the 
| fraftion before reſerved, is the remainder or dif 3X 


: 
th 


rence ſought. | X44 


Thus if 20 & be given to be ſabtracted from 35 
| the remainder will be found 1455, v:z. 
ſabtrafting 2 from an Integer or 1, the 35 F 
remainder is #, which added to 3 gives 205 
38,then adding the Integer borrowed unto 1439 
20,. It will be 21, which fabtracted from : 
35, the remainder is 14, ſo the remainder or dif- 
ference ſought-is 14 45. . 
& When 


160.  - Multiplicatonof Book © 
| When you cannot clearly diſcern which is the 2s 


” * greater of two fractions, having unequal Denomi: ſa 
: nators, reduce them into fra&tions of the ſame ya. di 

. lue which ſhall have a common Deno- 

To diſcern the , Gans 

zrearer of rwy Minator (by the fourteenth Rule of :- 

fradions. the ſeventeenth Chapter) and then 
it will be apparent which of the two 

fractions is the greater. As if it be deſired to know 
which of theſe two fraQtions 5 and ++ is the greater, | 
after they are reduced to 5k, and 57, it is evident f 
that the former exceeds the latter by 53. h 


LD — 


C92 FP. AA 
Maltiplication of Valgar Frattions and 


mixt Numbers. 1. 54 


1. Hen the numbers given. to be multipli- 
ed are both ſingle. fractions, multiply the 
Numerators one by the other,and take 
the Produd for a new Numerator ; al- 
522 ſo multiply the denominators one by 
the other, and the Produ@ is a new denominator, 
"which new FraCtion is the Produ& ſought. 
+ $0 +7ands being given to be multiplied, the 
Produtt will be found 32, for 7 multiplied by 5 
© - Produceth 35 for a new Namerator, and 12 multi- 
- Plied by 8 produceth gs for a new Denominator : 
* 21ſo # and ? being multiplied one by the ather, 
| the ProduCtt will be found 43. Here you may ob- 
* ſerve that in the multiplication of proper Fratti- 
© Ons, the Produtt is always leſs than either of the 
> terms-given 3 for in multiplication ſuch proportion 
p a$ 


To muitply fin. 
[ge Frafions, 


{ 


5 kd P 


"Chap. XX. ©. YValgar Fraitions. ICON 


"2s unity or 1 hath to either of the terms given, the 
fame. proportion hath the other term to the Pro- 
duct. | 


IT. When one of the numbers given is a whole 
number or a mixt number ; alſo Tomubiph mixt 
when. both. of them are mixt num- numbers, 


þ bers, reduce. ſuch whole number or 
. F mixt number or numbers into an improper fration 
b or fraftions by the. tenth or eleventh Rules of the 


ſeventeenth Chapter, and then the operation will 
be the ſame as in.the.laſt Rule, 

$0.85. being given to be multiplied by 5, the 
Product will be found 4333 Vi, 33 being redu- 
ced-into the improper fra&tion 75: Alſo 5. unto t, 
multiply 26 by .5, the Produ@ is 130 for a new - 
Numerator : Alſo multiplying 3 by 1, the Produtt 
B3 for a new Denominator, which new fraction 
23”. being reduced (according, to. the thirteenth « 
Rule of Rs ſeventeenth Chapter) will be 43 $8 
the-Product ſou ht. . In like'manner 7: being mul- ' 
tiplied by 5+, the Produ& will be found 42. Heng 
obſerve, thar when either of the terms given is a7 
compound fraction, it is firſt of all to be reduced j ins 
to a ſingle fraftion, and then the operation Is as bg" 
fore. | 
Note 1. Sometimes the work of Multiplication h 
Frations may be very uſefully contrated by this 
following Rule, viz. 

When two Fradttions propos'd to be multiplied 
(whether they be proper or improper) are ſuch, 
that the Numerator of the one, and th: Denomina- 
tor of the other, may be ſeverally divided by ſome 
common Diviſor without a remainder ; you my 
take 


—_— '" Multiplicatio vof  Boole* 


take the Quoticnts inſtead of the faid Numeritor | 
and Denominator, and then» miltiply as before in 
the firſt Rule of this Chapter : 'As for example, if, 
s. be to be multiplied by ++ ; becauſe 6 the Numera- 
tor of the firſt, and 12 the Denominator of the 
latter FraQion, being ſeverally divided by their 
common Diviſor 6, give the Quotients I and 2, I ſet 
theſe (or imagine them to be ſet) in the places of s 
and 12, by which exchange thereariſe 7 and 5, theſ 
multiplied one by the other (according to the firſt 
Rule of this Chapter) produce ++ the defired Pro. 
duct of < into x4, in the ſmalleſt terms. 
Again to multiply 4 4+ by 14; becauſe the Nuine- 
--rator of the firſt Fraction and the Denominator' of 
the latter, being each divided'by 16 give the Quio? 
\ tients rand 1, I ſet r and x in the placesof 16 an 
k 16; likewiſe becapſe 48 the Denominator oft 
| firſt, and 3 the Numerator of the latter Frafi6 
+ being each divided” by their common Divifor 
pive 16 and 1, 1 take 16 and rinſtead of aa and 3; 
Fo by thoſe exchanges there ariſe +4 and +," which 
9 ;m altiplied oneby the other produce which i isth 
Produt in the ſmalleſt terms made by the multi 
pl cation of 3F into (or by) 4. 


2. To take any part or parts of a maker -pro- 
+ - Pounded, is nothing elſe but to multiply the ſaid 
number by the Fraction which declareth what part 
is to be taken: Sq if you deſire to know what is # 
of 320, multiply **# by 8, or *# by ?, and the Pro- 
dutt will be 260. In like manner +, of 458is304%. | Þ 
Alſo 4 of 120 is 30. [ 


3. Sometimes the work of multiplication in mixt 
numbers 


167; .9 
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numbers may be compendioufly per formed after 


* 

nf the matiner of theſefollowing examples, v=. if-it 
f; © be required to multiply 11 204 by 483, firſt multiply 
- & the whole numbers mutually, to wit, 120 by 48, 
e © and place the particular ProduQs orderly one un- 
« der the other, as in multiplication of | 
t & whole numbers ; then multip]y the ſaid 120 Z 
5 & whole numbers firſt given by the fre- 48% 
« & Qions alternately, viz. take 5 of 48 000 
> which is 12, alſo take 2 of 120 which is %© 

 & 60, and place the ſaid 12 and 60 orderly ? 12 

'W to be added to the former particulzr pn 


Produtts : Laſtly, add all together, and —=-— 
tothe ſum annex the produdt of the two 5932 8 
fractions, to wit in'this Exampte, the. produtt of 
the Multiplication cf'+ by Z, which is +,.fo the to- 
talProduct required will be 5832 '& as you fee by. - 
theexample io the Margent, In like manner if 183 © 3 
demoltiplied by 407, the Produdt will be 946 4 3.5 % 
andif 29 z be multiplied by 50, the. Predo& will % 
be 1475, as you ſee by the examples following, 


1$7z 29 -/ 
dO7T- j__5O 
720 1450 
20 | 25 A g 
& FIOS. + T2 
2 3 8. 
746 -; \\ 


4. When a fraQtion is to be multiplied by a, 
number which happens to be the ſame with the 
Denominator, take the Numerator for the Produtt ; 
ſo if this'fration 4 be propournded to be multi- 
plied by the Denominator 4; the Produft will 
be 


Sans @ FRF op 56 
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 _ be +; that is 3, which is the ſame with the Ny fſ 
merator 3. in. like manner, if. & be mukiplied by 
the denominator 8, the Produtt ,is equal to 5 the 
Numerator of the ſaid #. 
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Diviſion of Vulgar Frattions and mixt 
Numbers. 


I. We the numbers given" are} both- ſingle 
FraQions, moltiply the Denominator. ef 

RT the Diviſor by the Numerator of the 
wy DRY Dividend, and take the Product far 
4 fong "* 2ncw Numerator: alſo multiply.th 
+.  Numerator of the Diviſor by the Denominatorae 
+ the Dividend, and the Produtbis a new Deyomink 


'tor ; which ney fraction is the quotient ſought... 


oe «@mm_. > mo. a 1 7 OH of & 


s.  Soif F be given to be divided by 3, the quoti- 
cnt will be. found 27, viz: multiplying 5 by 4 the 
"a Produtt is 20 for a new Numerator, 
£293) 5( 27 alſo multiplying 3 by 9, the Produtt is 
. "8 27 for u new Denominator, ſo is 3? the 
. qgotient ſought; in like manner if 4 be given to be 
” "ewidcd by #, the quotient will be found 4+, that is, 
E:-.< 2 {6, as you ſee in the Example : here 
- $)#(i5 you may obſerve, that in Diviſion -by 
EX proper fraCtions, the quotient is always 
greater than either of the fraQions given ; for in 
Diviſion, as the diviſor. is in proportion to 1 or 
unity, ſo is the Dividend to the Quotient. 


bans 
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TI, When 
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mixt numbers, reduce ſuch-whole number or mixt 
number or numbers into an improper fraCtion or 
fractions, by the tenth or eleventh Rule of the ſe- 
yenteenth' Chapter, and then the operation will be 
the ſame as in the laſt Rule, . 


So if 42 be divided by 7 2 the quo- 
tient will be found 5 4, for 7 4 and 42 73) 42 ( 
will be reduced into theſe improper fra; *#) *i(tF 
ions *+ and *:, then multiplying 42 15) 84(5F 


. by 2, the Produtt is 84 for a new Nu- 


merator, alſo multiplying 15 by. 1, the Produ& is 
15 for a new Denominator, ſo is ## the quotient 
ſought, which is equal to 53 (as is evident by 


the thirteenth Rule of the ſeventeenth Chapter.) 


pike manner, if 6 7 be divided by 3 3, the .quo- 
ent will ber 3;. Alfo if 5 * be divided by 12% 
the quotient will be +3. 


Note, Sometimes the Work of Diviſion in Fra=- 
&ions may be very uſefully contratted by this fol- . 
lowing Rule, viz. When either the two Numera= "% 
tors, or the two Denominators of the FraQtions pro- *® 


poſed can be divided ſeverally by ſome common Dis 
viſor without a remainder, you may take the Ques 
tients inſtead of the ſaid Numerators or Denomi- 
nators, and then divide by the firſt Rule of this 
Chapter : As for Example, If i be to. be divided 
by F, becauſe the Numerators 12 and 8 being each 
divided by their common Diviſor 4 will give the 
Quorients 3 and 2.; I take theſe inſtead of 12 and 8, 


by which exchange there ariſe :+ and 3, the for- 


mer of which being divided by the latter, accord- 
M ing 
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| (77. Wherl one of the numbers' given is a whole 
number or a mixt number ; alſo when both are - * 


54. ts 
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"Sa 


1,487 


. bs the Quotient in the leaſt terms that ariſeth by 


F #; 


ol 
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go the firſt Rule of this Chapter) given #4,which"} 


dividing +# by 3. Ly 

Again, to divide * by *x ; becauſe the Numera- 
tors 25 and rs being ſeverally divided by their 
common Diviſor 5 give the Qpotients 5 and 3,like- 
wiſe becauſe the Denominators 8 and 8 being each 
"divided by $ give the Quotients 1 and 1, I ſet 5 and 


* - 3 in the places of the Numerators 25 and 15, alſo 


x and 1 in the places of the Denominators $8 and 8, 
whence ariſe 5 and }. Laſtly, dividing + by +, that 
is 5 by 3, there ariſeth 3, that is 1 3, which is the 
defired Quotient of *x divided by *2. 


Queſtions to exerciſe the Rule of Vulgar Fraitions 
: before delivered. 


Oueſt. 1. Thedifference of two numhers is 1 34, 
the leſſer number is 2 5, what is the greater? Anſw. 
3 ?, (found by Addition.) | 


©. 2. What number is that, which if added to 3 5 


bo gives the ſum 853 ? Arſw. 45 found by Subrrattion.) 


©. 3. There is in three bags the ſum of 121 ,21. 


4 viz. In the firſt bag 50. in the ſecond 4o ;#1. 


what is in the third bag ! Anſwer 30 + 1. (found by 


Addition and Subrraftion.) 
£ - 4+ Two Merchants, Aand B, having certain 
bares in a Ship, the ſhare of A is 7% of the Ship, 
that of B ,4, what is the difference "between their 


_ Parts? Ar/w. The ſhare of A, exceeds the ſhare of 


B, by :;: (found by Subtratie”.) 
Queſt, 
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Queſt. ” What is'+ of 130f? Anſw. 81+ (found 


' by Multiplication.) 


Queſt. 6. What number is that, which ww 
multiplied by + produceth 25+ ? Arſw, 42 +. (found 


by Dpoiſion. ) 


Now followeth the doQrin of Decimal Fraftions, - 


— — 


The Docirin of Decimal Frattions. 
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CH AP. XXII. 
Notation of Decimal Frattions. 


L..FT is hard to determine, who was the firſt that 
| brought Decimal! Arithmetick to light, though 
it bea late Invention; but without doubt it .hath 
received much improvement within the compaſs - 
of a few years, by the induſtry of Artifts, and now - 
ſeems to be arrived at perfeftion. The excellency+ 
thereof is beſt known to ſuch as can 4 
apply it to the practical part of the - — uſe of 
Mathematicks, and to the Conſtru- ,,,.z 
Rion of Tables, which depend upon 
ſtanding or conſtant proportions, ſuch are Trigo- 
nemetrical Canons, Tables for computing of compound 
Imereſt, &c. in which caſes decimal operations do 
afford fo great help, (that in my opinion) many A- 
ges- have not produced a more uſeful invention. 7 
But it may be objefted, that Decimal Arithmetick 
for the moſt part you an imperfe& ſolution to 
2 4 
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a queſtion. - This grant, yet the anſwer ſo given 
may be as uſeful as that which is exaQtly true; 
for in common. affairs, the loſs of 0035 part of a 
grein, or of an inch, &c. to wit any quantity which 
* cannot be ſeen, is inconſiderable: but I could not 
"" be miſtaken, for in extolling Decimals ].do not cry 
down Yulgar Frattions, ſince experi-' 
_ Fri- ence.-ſheweth that Decimal Frattions are 
alas Þ 5% commonly abuſed, by being applied 
| to all manner of queſtions about mony, 
' weight, &c. when indeed many queſtions may be 
reſolved with much- more facility by Yulgar 
Arihmetick, as may partly appear by this Exam: 
ple, viz. at 9 l.—6s5.—84. the hundred weight of 
Tobacco, what will 987 hundred weight coſt ? 
Anſw. 92121. which by the common Rule of Pra- 
. @Gice by Aliquot parts is faund out in a quarter of 
- the: time, that will neceſſarily be required to work 
it by Decimals,” which at laſt will give an imper- 
” fetiAoſwer ; I might inſtance the like inconveni- 
| encedivers ways, were it not for loſs of time ; ſo 
| that the right uſe. of Decimals depends upon the 

diſcretion of the Arif. 


- Z]. When a ſingle FraQtion hath for its Deno- 
| ._ , Minator a number conſiſting of 1 or 
{ hy wr unity in the extream place towards the 
E -Soafice. left hand, and nothing-but a Cypher 
or Cyphers towards the right it is 
more particularly called Decimal: Of this kind 
are theſe that follow, 5+, that is five tenths +++, 
five hundredth parts; likewiſe there are decimal 
fraQtions, 7535, T3335, 75555 KC. 
111. A Decimal fraftion may be expreſs'd with- 
out 
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169 
out the Denominator,by prefixing a point on Come } 
before, (to wit, on the left hand of ) the Numera.. . 
tor, ſo 55 maybe written thus, .5-or thus, 353 and 

7755 thus; or thus, ,25. 


IF. In Decimals when - the Numerator. conſiſts 
not of ſo many places as the Denominator hath Cy- 
phers, fill up the void places in the Numerator with 
Cyphers prefixed on the, left hand : ſo. 355 is vrit. 
ten thus .o5 3 likewiſe re5s thus, 050 3 and TS0h 
0205, likewiſe :355, thus, .006, 


Y. In Decimals thus expreſYd, the Denotllnnns 
is diſcoverable by the places of the -Numerator. : for 
if the Numerator conſiſts of one+place, the: Deno- 
minator conſifts of 1 or unity with one Cypher; if 
of two places, the Denominator conſiſts of 1: with 
two Cyphers annexed : If of three, the Denomi- 
nator conſiſts of 1 or unity-'with three Cyphers 
annexed : ſo the Denomigator of :25. 1s 100 3..the 


| Denominator of .o50 is 1000,and the Denominator -D 


of .og6 is 1000, : 
VI. Cyphers at the end of a Decimal, do- acabes *j 
avgment nor diminiſh the value thereof : ſo'.2,.. fy 
.200, 2000 are decimals, which have one and. th 
ſame value, for ,33 being abbreviated by the eight 
Rule of the ſeventeenth Chapter: will be made ++, 
and ſo will :335 or 55-35. $a 
VII. Wherefore Decimal fra&tions are eaſily, re= 
duced to a common Denominator ( which is a 
tronbleſom work in Yulgar Fraftions ; ). for if all 
the Numerators of as many decimal fractions 'a$ are 
given, be made to conſiſt of the ſame number: of 
places, by annexing a Cypher or Cyphers at hs 
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end (that is on the right band Jof ſuch Numerators;, || - 
as are defeftive, they will -all be reduced to a com- 
mon Denominator, ſo theſe Decimal: 2,.03, 027 
(which fignifie 4s, 755, 1055) may be reduced in- 
to theſe, .200, .030,' .027, which have a 1000 for 
a common Denominator. 


"B20 
oy 


VIII. The order of places in any Decimal . pro. 
ceedeth from the left hand to the right, contrary 
to the order of places in integers, which is from the 
right hand to the left: So in this Decimal, .2457 
the figure 2 ſtandeth in the firſt place (being the 
outmoſt towards the left hand, and the next to the 
' pointe) the figure 4 ſtandeth in the ſecond place, 
and 7 in the third. Alſo in this Decimal ,0245, a 
Cypher ſtands in the firſt place, 2 inthe ſecond, 4 in 
the third, and 5 in the fourth. 
IX, Every place in the Numerator of a Decimal 
*. Fraction, hath a pecvliar Denominator, or proper 
® - =p The Denominator of the firſt place is 10; 
of the ſecond 1003; 'of the third 1009, &c. So that 
E the firſt place of a Decimal ſignifies tenth parts of 
{*. an Unite or Integer ; the ſecond, place, hundredth 
- parts of an Integer ; the third place, thouſandth 
= parts of an Integer, &c. Hence it is manifeſt, that 
* this Decimal .3254 (every place thereof being con- 
ſidered apart'by it ſelf) conſiſts of .5, .o2, .cos, 
+0004 (ik. 15, 197, 7552 755559 Which being redy- 
ced to a common Denominator (by the ſeventh Rle 
of this Chapter) will give theſe, .3000, .0200, .o050, 
«0004 (to wit, —. x" > 75553) all which 
colle&ively make .3254 (or =). 
_ X. In whole numbers, the firſt place above (that 
4 on the left hand of) the Place of unities, _ 
es 
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-fies Tens of Units z but the firſt place beneath, 
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(that is on the right hand of) the place of Unities, 
ſignifies tenth parts of 1 or Unity, and.is called the 
firſt place of Decimal parts, or-place. of Primes ; 
likewiſe the ſecond place above'"the place of Uni- 
ties, ſignifies hundreds of Unities z but the ſecond 
place beneath the place of Uaniries, fignifieth hun=- 
dredth parts of 1 or Unity, and iscalled the ſecond 
place of Decimals, or "place of ſecorids ; ſo that as 
the values of the places in integers, do aſcend in 
a decuple proportion from the place of Units to- 
wards the left hand, 16 the values of the places of 
detimals, do deſcend in a fabdecopte proportion 
beneath the place of Units towards the right hand : 
*z..,Among_ the places of integers, every follow- © 
ing place towards the4lefe hand, is teti times the 4 
value of the next pretceding place: But ,antenig 
the places of decimal parts, every following pee: - 
towards the right hand is one. tenth part of the- - 

value of the next preceeding place : Alt which will 
be evident by the following Table. | 
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In the foregoing Table: you may obſerve 


: the places of Int 


, that 


ſe 


fo the number on the left hand of 


Places of Decimal parts of 1 (or uni- 


rated from the 
&5) by a point ; 


egers, or whole numbers are 


the 
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the point expreſſeth 13285 Integers or Unities, but , 
' the number on the right hand of: the point expref- 
th only 8287 parts of i (or an integer) ſappoſed 
'to be divided into 10000 equal parts... In like man- 
ner this number 5 .8 ſignifies 5 lategers and eight 
tenth parts. of an integer, and this number 285 
$2 ſignifies 285 integers (or Unities) and :35 parts 


of an integer. 


CH AP. XXIIL 


Concerning the Redudtion of Vulgar Frattis 
ons to Decimal Frattions. * | 


. TF the greateſt integer of mony,as alſo of weight, 1 
þ meeſure, &c. were ſubdivided decimallyy £0. 

_ wit, a pourd of Engliſh mony into 10-equal pieces * 4 
of coin, and every one of theſe into ten other equal 1 

#pieces. Cc. and weights, meaſures, &c. after the ſame * 
manner, the do&rin of Arithmetick wonld. be 4% 
tavght with much more eaſe and_expedition than © 7 
now it is; bnt'it being improbable that ſuch a re« + 
formation will ever be brought to paſs, I ſhall pro-. 

- ceed in directing a courſe to the ſtudious for ob» 2 
taining the frugal uſe of ſuch Decimal fraQtions'a3s- 3 
are in his power. 1 0Y 

IT. Foraſmuch as in Arithmerical queſtions, ſome 
of the given numbers'do for the moſt part happen 
to be fractions, a way muſt W ſhew'd how to.re- 

duce a YVilgar Frattion to a Decimal Fraftion z yo in - 
ome 


194 Reduttion of Vulrar Fraitions Book" Mith 
{ ſome caſes there is no need of this ReduFjon ; fol 
example, a foot in length is vulgarly ſubdivided inW7! 
to 12 inches, an inch into 4 quarters, and eaq<M©8;; 
quarter into 2 half quarters; but a foor may wy 
eaſily, anda great deal more commodioully be dj. 
vided, firſt into ten equal parts, and then each 
thoſe into ten other equal parts; and each of the: 
Into ten other equal parts ;z (or at leaſt ſuch diy 
fon may be ſuppoſed or imagined when it canngt! 
actually be made.) This foor in length ſo divided be- 
ing applicd to the fides of ſuperficial figures, or of Þ th 
ſolids, will at firſt fight give the quantities of ling IU N 
in feet and decimal parts of a foot (as readily as a fox Wl th 
vulgarly divided-will ſhew you how many fect, i. © m 
ches, quarters and balf quarters are contained in any I 6 
line) from whence the ſuperficial or ſolid contem || it 
may be found in feet by multiplication only ; and it 
; - how much this excells the wwlgar way, I ſhall part» I b 
\ 1y manifeſt in the fifth Rule of the 26th Chapter. || i 
+ The like ſabdivifion I would have to be made 
'. Of a Yard, Perch, &c. 
IT. A fingle fraftion, which is no decimal fray if ; 
Qigh, may be reduced into a decimal FF 4 
How to reduce « of the ſame value, or infigitely near. I} | 
( 
| 


kcal (forall vulgar fractions cannot be 


exa&tly reduced to decimals) by the 
Rule of Three dire&; for as the 
. Denominatar of any ſingle Fraftion whatſoever, is 
#. tothe Numerator thereof, ſo is any other Denomi- |} | 
jator to his correſpondent Numerator : Example, ff 
let It. be required to reduce 4, into a Decimal, whoſe ſþs: 
Denominator is aſligſed to be 1 000,ſay by the Rule 
of Three, if the Denominator 8 hath 5 for = Nume- 
rator, what will the Denominator 1000 require for 

9 - 


5 *: Nomerator ? Multiply and divide as the Rule of 


Th. 


= 3 88 2.78 EY 


405000 or of (for Cyphers ar iis end of a decims! 
/are of no uſe, as hath been ſhewn in the 6th Rule of 
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ee aireft doth require, fo will the fourth propor- 
tional be found ta be 625, which is the Numerator 
ſought ; therefore 555+ or 625, is a decimal frafion 
equal in value to #. Another Example, Letirt be re- 

iredto reduce 24+ into a decimal fration, whoſe 
Denominator ſhall be 100000, ſay by the Rule of 
three, if 240 the Denominator give 7 for a Nume- 
rator, what will the Denominaror 100d00 require 
fora Numerator.? Anfw. 2916 and fomewhat more z 
that that which the ſaid 2916 wants of being a true 
Numtrator is leſs than +555 part of an integer , 
therefore the decimal frattion 153555 Or .02916 is al- 
moſt equal to 2 45 Which-2 45 cannot be exaQtly re- 
duced into a decimal fraftion, The like will happen. 
inthe reduction of molt v=/gar frattions to devimals, * 
in which caſe, the Denominator of the decimal muſt 
be afligned to be ſo great, that what is wanting jn 
the Numerator may be an inconſiderable valne. 


IT, Upon the aforeſaid ground, the known or 
accuſtomary parts of Money, Weight, Meaſure, Time, 
&c. may be reduced to decimals : for if you defire to 
know what decimal fration of a pound fterling is e-" * 
qual in value to one ſhill:zg, conſider firlt that ay” 3 
pound is the Integer, and that 20 ſhillings are equal © "4 
to that '[nteger,therefore 1 ſhilling is 25 of a ponad;z; - 4 
now if we conceive one Popnd to be divided inte: - 
100000 parts, viz. if we aſſign 100000 for the Deng». ** * 
minator of a decimal Frattion, the Numerator will be 
found by the laſt Rule to be 5200, fo that 755555 or 


the 22 Chapter) is a decimal fraion of a ppnd, and'is 
exatly 
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atly equal to r 5. or 2+ part of'a pound ferling, Þ 
In like manner foraſmuch as 240 perce are equiif® 
to a pound of Engliſh mony, 7 pence are. 245 paryf®: 
of a pound, which fra&#:ipr will be reduced into thi 
decimal 029161 which is very near equal to 243 Jor | 
for it wants not 557555 part of a pound. Moreonlfſ"” 
fence 960 farthings are equal to a pound Engliſh, og fer | 
farthing 18 965 part of a-pound, which will be redy8 © 
ced into. this decimal. 001041, very near ; butiif the 
you pleaſe to proceed near to the truth, you wil that 
find this decimal 00104166, &c. to anſwer a fa- yet 
thing, and ſo by augmenting the Denomins ** 
| tor with Cyphers, you may proceed infinitely 
L near, when you cannot attain unto the truth it 
& felf. Afﬀer the ſame method may the vulgar 
. * Sexagenary Fraftions uſed in Aſtronomy be reduced 
Eto decimals; for ſince a degree is uſually ſubdivided 
into ſixty parts called minutes or primes; a prime or 
- jute into ſixty parts called ſeconds; a ſecond into 
-  fixty #biras; a third into fixty fourths, &c. and. 
& conſequently a- degree is equal unto 6o minutes (or 
* Prime:) Or unto 3600 ſeconds, or 216000 thirds, or 
12960000 fourths,, &c, It is evident that 5 
- enjuutes (Or Primes) are 5+ parts of a degree, which 
E by the third Rule of this CHAPTER may be re- 
> duced into the Decimal .11665, &c. Alſo 29 third: 
. are 216575 parts of a degree, which may be reduced 
... into the Decimal .000134, &s. | 
ES / ft 


ov FI! 


Moreover, 58: 33 : 14: 12, that is, 58 primes, 
33 ſeconds, 1 4 thirds,and 1 2 fawrths may be reduced to 
a decimal in this manner, viz. reduce them all into { 
fourths (according to the ſixth Rule .of the ſeventh 
Chapter) ſo will you find 12647652 fourrhs, which 
: are 


wii S, " 2 ay; "0 
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id $445500 gar 4 decimual of a degree, to 
pon &c. ( by the third Rule\of this Chap- 


; jt, -97 5999» 4 _ 
ol”... ie 1 -0usS Will be a (ancient Ut 

, | Th i 0s NS be Decimals cenynare to ye 
G wo pence and fartbings, which are ul _ _ : 

er oo » , alſo the Decimals of the know Bd : 
ents z Mea ſur e, Time, &c. as they are Py rn 
b Ne towing Table, wherein you may - wo 
if! ”w moſt of the Decimals conſiſt Parry - ers 

: dinary practice, you al 
Wks _ the rſt five, and ſometimes fewer. 
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Wl the. -/uperficial content. may be,.giyen, in : 
a1 — ayard as wellig the brondich as in 
* the :lW airſcor which are before expreſs'd 
xcoſtomed parts of quarter, nails, dg Wes I 
wed. into > decimal parts of -a,yerd, which are. av ap. 
he to be. found by. ayard ſu nbgivided « decimally,”a 
common parts. - quarters and nails @ i 
2 yard vulgaris ibdigi ed 2, 'but for. 
radon: ed. decimally, 


rmed: by the Jeventh'? ree 
uttjon,. VL. hee Into, the 1 
righ r again 4 of a yatd, I find , 


Az \F 
. » 
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s 


4 
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"nr p- 0 . e rb at res, } 
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q ai it h 
Job: IST 3 
4 Ro bores than 4#/of' fe 


re thn +, b 
by tak 


. nails, and. guarters 
Feduced: into decimal 


"ae 
$4] \+ 
” 


ecntt kb. Kul of WES © a at's = ing Now: 1'Þ|1n like 
lc: xe it to the Readet to judge, Which of theſe two. © jo" the- 
” 'k 75 is the more Hs and! '{olet bim \taks} 
Bb ich Tiketh bim 3s 
ws WE xemple 2 There is. azſquared piece of Titnber- 
"2t-both ends with '<qual Jong ſquarey,. 

% breadth, of the peo Timber'is 1 footy. 
" oragents of an, lackg-and 1 half, quarter-of df 
pole 5 ep, or. thickneſs is __ Us 


rw - in | 4 + 
th of$he*pitt 


pie = 
decimal 
SE rein 


/ + #* as. ” F.C OS 1 
> SS 6%; -. Se” Sas. Es *; wa WOT pl: FR ee 

. H 4.703 Fey $46" ups mages ; Yes, -— os i Rhea 9-0 is TRAN" Fe 

bag ls M4 +71 8 P bp C20 wes 7; F- i a” > « "2 _" Rd 2 

$344 - 4 + & % . +. LI W JS ? 
'$; » 3+ Af / , F Fo " a ww” (sf : , Þ I "2, £90 
» « 4 . x 7 F : 
C2 Y "I 8 4 En S., MICS. 
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In like manner: the conimon rely reſis, Ov. 
h:or thickneſs of the piece;of moe] x 
will be. feduced 'by-the ſaid Taber into. Dao de-# 
eimals, VIZ, : 
* The decimal correſpondent. to 3 inci v.25, * 
4; The: decimal of 5 of an Inch is — ——— oz 5 
"-Thedecimal of balf quarter of an Inch-is—or” 


\ a of ths decimals is— Care 


ey the # LF or thickneſs. is—==1, 28 
4 [th Again, th = of Inches, &c. in the; * 


- LOS 
Ls » 
Ws 


L of the piece of 'Timbe r_ will be. reduced. = 8 
decimals, viz. : 


2 The! decimal of 40 Inches is— —_—_ — $53% ON 
f | | tofu Inch i——I— 062 


| Thedecimatof 2 Malls FS. 
 Fhe decimal -of 40 minutes is ——»: 027 


* Theftm of theſe 2 decinnals.is— 


—— 90277 
Therefore the time propounded is—136.g04 


re [conclude thit 49284 igg-or'y 
near 49285 Equinotial degreei'are correſpond, 
"unto 136 days, 21: bours,-and eaiinatrs, which w 
"required by the ueſtiony ME. 4 


* Whichbeing multiplied by 360 bh g284-9 99 8 
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- a cannot'be- madetilÞthe Dividend 1 be increa- 
Wa with eyphers,” which being annexed, the Diyj- 
tend will ſand this ; .ooo000;” &c. - Here; note 
-that "the cyphers annexed in manner aforeſaid do 
Jupply places of decimal parts, and will-be uſeful 
» bv « overing the quality of the e quotient EY E 
- 1 fourth Rule of this Cheprer. —_ 
*©7IT. After the: Dividend is prepared by : angow -3 
ig" cyphers, whetFoccaſion requires (as in the laſt 7 
 Rile,) all the places thereof muſt be eſteemed as 3 
one. whole number f o-wit confifting of unjtie y 
- Inte _—_—_ and {0 s the Diviſor.to be Ute 


54 tl ſixth Chapter. So i yy 
*,25 Vere given to be divided by 
er 12.3809, mult divide jo! the & ame, 4 


EE OR. 


ws w 


ES > as... et foes 
RS BESS. oo , & URS. v9 : $3 
g's i. as 37 = 4 Ps $ _ he 

EET 8 4.9%, © 9 7 "MG 2 - "v8 « S wel” 
EY; roi 00k 
' 4 4 bl = 7 * $4} 
3s 


" In any- of Fc bn may! he ppen ins mg 
| py by SO IRON of yp. the yr | 
6 ren which ariſeth in:thþe Quotient, 
"4 Tu p he always of- the lame place bmi 
quotient In gree with that figure or cypher of 
cafes of Div the Dividend, whichat the firſtqag: 
*: ES tems & cima ha ſtandeth over, or at leaſt 
| longeth untothe place of units.in 


E: Diviſor.. To iſyſtrate this Rule41-ſhall give exar 7 "- 
© ples in all the principal caſes z-and/firſt ler a mine 
| ;:rng ph be given eden a Mixte pot 


$ {then Divion Sei ans ordin 
.X © wgrikon, .of whole'd Natabers I 


OT " 
"oe : 
6 3» Q =  - 
2 mr oe £4 - I 
C3, 4 iS is 


; ok 
"+ So td F 

7 AX : 

Jivis 73 5&1} LY 358 --LT0: 
na ot 
"# - Fs 
_ % Ll T 0 
"+ I 6 3 MFSOr 
"ogy "0 _ 
a x 


irs og ay 4 "or 
XX VII  Deermal Fragkigns. © "22 g 
Dis I under 7, whichris the eg of ter Re recon plice 
Mm of- nitegers): in- the:Dividendz] wherefore by the 
nil} # foucth-Rvle before given, I conclude that the firſt 
de. Fw e ariſing inthe quotient mnſt likewiſe-ſtan{ 2 
of he place of tens (or ſecogd place of Intepers} 3 
ws F andconſequently the next jc; e on the right hand q 
bs 8 © moff be the place of Unity; ſs its evident that the - 
ering point or lifle muſt be/ placed between'the-- 
re'& an$& Koupd, quotient, *that done, the - 
"true cpa To be '46-:049; &e, to it, 
_ 46 Integers and#ro#5 ) , of ty loxener, ane: | 
- what more : for "46 Bey iFlels bo ply crue quo- > 


it or taper, Foy 2 


\4$; another cypher 
continye the” drivition, 


*& truth and-pogiiiſs 6; po part. ofamviir'ef pts 
Fee votient,, and in. hat order you my the Faad ay bs 
"Znitely f1 Jo rg otjent = 


ent 5) cafiws 6:5 mv yapher + My | 
*-iven to be. Gs Sby "this mixrmuomber 52 + 54 
FF ":(where you may obſerve that the Dividend” is 5 2 
J firſt (as befofe) annex Rh we I 

dend, to make 100m or hey | 


F2 129) 2 3400565 CoguBp ec: 


Be 52 1125 


".vered, L ſubſcribe-the Diviſor. $2442 
firſt gividual 2 :34000T for ſo far the + 
did extend in the-D 
+, the figure 2.,which 

e diviſor will be fn | 


quently i4 y 
on. the left liand te 25 ſecond) 
- With- 0 co pder panes if, 
-. the lefi-band of 4a id, 


. ; A aha 
Fe” S05N "IE + 4 ne Fi 
V "IS » s 
L - 4 
F, 


«: diviſion proſecuted 23: in wii ber (o* * IJ 
4 je 8200000 being divided by 56) theſe figures + 
Fall þ 428 will ariſe in the quotient}: Now to theend"« 
VB 6s degree or ſeat of cr, the firſt figure:in-the quo- 
oF fient may'be known, I ſubſcribe the Diyiſor .056  -» 
ig- under etie firſt dividual 82 (for ſo far did the firſt '  ® 
2 & queſtion in the diviſion extend; ) and becavſe the 
uh i js Jeſs than -ugity, 1 jupply: the. place of 
bs ty by'a Cypher og © prefixed on thelefthagd of 
the point of ſeparation inthe Divifor 3 alfo I. pre- ; 


036) 0082.99060 (1464: 28, &c. 

ys - | "hs oY 4 
&-( Ki: --f wit on the left handef) is 5. 

ok end to repreſent a: ſucceſſion ' - +» 

Er wi (OT > order aFplact#i C1: E 


5 © which eeprefin”” 


2 J the place of unites 3 in Thediviſor, doth ſtand under: 
Y fat Cypher, which repreſents the. fourth place-of 
| $ ity the dividend. £5 you ſee by- the. Exam-. 


| & ple; )qwherefore Erontlude that the firſt figure a=. #; : 
prone ons he guociedyy muſt alſ# be ſeqved _in-the F 
integers,and conſequently the 4 firſt * 5 
$f apr the quotient wilt be: Integers, and the w4 0 
adecimal, Gahacehoirocicin L464 In! Y 
- 938 parts of an'Integer, and ſomewhat ; ay 
MR. 1464-28 is leſs thay the true quotient, bur 
1464: 29 bs gteater thanat. 4 
"Example 4. $ this decimal .ora5 be given # 
tobe divided by this decimal .5;"/ 
after diviſion is: finiſhe@ 'aecor-""5) 7orzs ( 25 
ing to Ge Rules of. Divifion-of _— b” 
whole ©? 


y "IP 


jo 


: firſt dividual 012,%and; Fe, 
3 0125. Go2s (as in the laſt Example). pre. 


| te 
Y : fixed-a cypher on the left 
F PET of the: int of | ; 
E: - | - the divi ory to denote or: re wy 
: ſengtbeplaceof units, 1 ind chaggſuch cypher or plac + 

--. of units do ſtand under the figure 1, which is ſeat-/ 3h 
” - edinthe ſecond: -place So in oy fe rl q: 
Fs. herefore | conclude by: > Ru W it. 6- 4 
; "= e Wn ariſerh*in the < quatier | FE 
ſecor [ place of decimals, * Jak ! fe: 

a See, to ſopply the firſt place of. ; 


= puttiog &:p2int before thatzeypher,. tl 
at length: diſcovered 16 be 085 br 760 
© Example. 5. Supp ofe this-decimal- | 
JOS to be divided by this .o08, / firſt 4 annex bY Dig 
the dividend{at pleaſures then proſecuting, the & 
riſen as in. whole- ongbers co - wit; dividiay 


: IH : X : $00 Y | 4 RY © by y $a qu J # 
F-: -_ $6400(197.0 +E0L>@r 4s +.£07-090, 
ny z M 5 6558 n 


4 _<*© £2 52, 2505 


Hg 1a =# x to. over ;the, 
greet or” place of I, the. inſt figure jn the* qp 


7 2 4 e098 under .the. oa I i 
=” tf ».dnal :& then I pr i 


, 7 
So — o0o.8g%40 (10785) ;& cypber -to ſet, fowl | i 
+ or ſupply. the place, of 
0,008. -In the. diviſor, - 
*-alſo prefix cy hers 
3 oe repreſett* plice of "a in the dividend; | 
I | * tha done, 1 nap IEppher or © which ie 


ES. XX VII Decinhal Fratfion. 233 © 
9 Zplicth the place of units in the diviſor, doth ſtand 
rY under the Cypher which is ſeated in the third 
<T” place of Integers in the dividend; wherefore I cog- 


3 © 


clude by the, Rule, that the firſt figure arifiog in 


» *the quotient, mult be alſo in. the third place of Ins 
f Example 6. Let it-be required to. divide this de- 
l 


q 
'L0 $:. 


tegers, and conſequently the three firſt places. in 
'F cimal fraction .7;952 by this -32 ; firſt dividing 


-the-quotient will be Integers, and the relt a deci- . 
193952 by 32 as if they were whole numbers, the. h- 


-mal 3 ſo that the true quotient is 107 05. or:107 
es ariſing in the quotient will be 2311. Now.ta 


"diſcover the qualicy or value of the ſaid figures I 
Mbſcribe the D:viſor -32 under the firſt dividugl 

JF 73, then prefixing a Cy- 5-1 

pher as well on. the left .32) 0.73952 (2:311 

hand of the dividend, as of : | 

the d5vi/or ſo ſubſcribed,(or 0.32 

| | agined to be ſubſcribed) 

F a2 


Ws aforeſaid, to repreſent the place of units in each 
'F of them, 1 find the Cypher or o, which ſupplieth the 
'Y Place of units in the Diviſor, to ſtand under the 0 
'Y which repreſents the place of units in the dividend; 
"Wherefore I conclude by the prececding fourth Rate, 
That the firſt figure ariſing in the quotient will ſtand 
in the place of units, and conſequently the follow- 
ing places of the quotient will be a decimal fraftion, 
io that the true quotient is 2 .311 Or 2 5555. | 


The reaſon of the foregoing fourth Rule will appear 
d from the following Conſiderations. 


P 1 1 ; 


1. 
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©  .. I, If the produdt of the Multiplication of two Þ -- 

- numbers be divided by one of them, the quotient is Þ -- 

the ſame with the other number 7 As, if 269 0626, | 

” the produtt of 14.35, multiplied by 18.75, be div 

- ded by 14-33, the quotient willgive 18.75. | 

- IT, If the Divifor be multiplied by the firſt figure F 

-- "In the quotient, the Produtt is the firſt number'to F /- 

' be ſubtracted from the Dividend (being the ſame IF | 

with the laſt particular produQ in the multiplice JF - 

tion of the two numbers that produced the Divi-. 

dend;) and every particular place of that produ 

| is of the ſame degree with that figure or cypher &f 

{- Fthe Dividend, which ſtands over ſach. particular; 

| place when the ſubtraQion is-made,; For a figure 

+ of one Yegree (or place) cannot be ſubtracted from 

bo. = of a different depree : As inthe laſt mens 
fred Example, 'the work whereof is here in view; 


the Diviſor 14.35 being taken as in a whole num- 

ber and multiplied by 1, -the firſt figure in the quo- 
' _Hient produceth 1435, which mouft be conccived to | + 
onſfiſt-of the ſame degrees as are in 269.0 in the 
Dividend, from which the faid Produtt is to i 
ubtraQcd, and therefore the ſaid produt 14358 Y 
' really. but 143.5, as you may ſee by the laſt parts: firſt 
| © cular product in the multiplication of the mixt: kad 
” Humber 14435 by 18.75: 4 


= 


14+ 35 


Y 

E: 

I 

, 

; ( 
F / 
| :: 
ks: 
7 ca 
53 p ? 
| 
£1 i 
: 
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F 
16 
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= 

by 
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I4 35 
18 .75 


71175 
10/045 


1 1480 


14315 


LE —— 


14-35) 2 
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6919625. (18.75 
4315 


I25;56 
114/80 - 


10/762 


10.045 


m_—____ 


7175 
T*73 
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TIT. And therefore to diſcover the degree of the 
firſt figure in the quotient, is nothing elſe but to 
'Y figd ont the degree of that figure, which multiply- 
\Fiag.the figure or cypher in any particular place of 
'Fthe Diviſor, will produce the ſame degree as that 
"Y figure or cypher in the Divideod is of, which ſtands 
over, oryat leaſt belongs unto ſuch particular 
Fd the Diviſor, at the firſt queſtion 3 becauſe the 
pree produced mult be ſubtraQed from the like 
epree above It. 


j: 230 
, IV. Now among many Rules that might be gi. 
ven to diſcover the degree of the firſt figure in the 
quotient, and conſequently the degrees of all the 
reſt, the preceeding fourth Rule of this Chapter 
is ſufficient, namely, The firſt figure which ariſeth 
in the quotient, is always of the ſame place or de 
gree with that figure or cypher in the Divid 
which at the firſt queſtion ſtands over, or at leaf 
belongs unto the place of units in the Diviſor : The 
reaſon is, becauſe if a figure ſtanding in the unit 
place of the-Diviſor be multiplied by (or doth mul. 
tiply) a figure of the ſame degree with that degree 
in the Dividend,. which at the firſt queſtion belong 
to the ſaid units place of the Diviſor,. the firſt plate 
in the Product ſhall be of that degree alſo, whether 
it be of Integers or decimal parts ; and conſequent. 
| Iy thereſt of the places in the ſaid Product ſhall te 
of the ſarhe degrees with their correſpondent de 
grees (or places). in the Dividend, as they oughtto 
be, to the end that due Subtraction may be made 
(according to Obſerv. 2.) 
So in the Example before given, the firſt figure 
T in the quotient, ſhall be of the degree or placeof 


Tens, becauſe if the figure 4 ſtanding in the unitsY- 


Place of the Diviſor 14-35, be multiplied by Te, 
to wit, the degree which the figure 6 in the Dt 


vidend is of that belongs to the aid 4 at the fir 


| ck it will produce four Tens, to -be ſubtra- 
ed from the ſaid fix Tens : In like manner if at 
gure in the place of units be multiplied by units the 
firſt place in the Produdt ſhall be units ; if by tenth 
parts of an unit, or Integer, the firſt place in the 
Produdt ſhall be Tenths, &c. 

Having explained al] neceſſary Rules in Diviſion 
CONcerning 
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concerning decimal fraQtons, I ſhall give a taſte of 
the F their excellent uſe, by the two following queſtions 
the Y and then conclude this Chapter, 
_ ; 


eh} Queſt. 1. A Merchant bought of Gold Plate 356 
ounces, 13 pery weight, and 15 grains for. 1166 
pounds ſterling, the queſtion is what he paid for gn 
ance ?, Anſwer 31.—55.-—34. very near. The ope- 
ration by decimals may be after this manner, viz. 

+. By the ſecond Tablet of ReduFion « 

the decimal of 13 peny weight is = " 

> The decimal of 15 grains is —:93 125 
{The Sum of thoſe 2 decimals is —.68125 
-+; Wherefore the quantity-'of Plate & 56.68125 


in ounces and decimal parts of an ounce 

Wi moments mms ppenley mona wnnpe gn ond cen 

+ Then by the Rule of three l. ſay, if 356.68125 
gunces coſt 1160 pounds, what 1 ounce? Here ?tis 
evident that if I divide 1160 by 356 68125, the 
quotient will give the value of an ounce, to wit, 3 
«2F2, pounds, Or 3 pounds, 5 ſhillings and 2d. very 
Afar, 


356.68125) 1169.0200000 (3 .252, &Cc- 


Queſt. 2, Suppoſe the Jength of the Thopical year 
(or the ſpace of time wherein the Sun running 
through -the whole Ecliptick, circle conſiſting of 
360 degrees, is returned to the ſame Equinottial or 
Solftitzal . point from whence. he departed) to con- 
fiſt of 365 days, 5 hours, and 49 minutes, the queſtion 
is-to know the Suns mean or.equal motion. for. 1 
day, to wit, what part of 360 degrees the Sun moveth 
ina whole day ? The operation by decimals, was | 
| P 3 J 


4 , "0 £4; AC > ETD met LIAR. «4 IST ICY TOI 
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To og wa : 


ea—__—cqp a. 
- By the tenth Table: of Reduftior 


the decimal correſpondent to 5 hours 


k 


15 —— cc fy —— ———— _—@ _ 


The decimal of 49 minutes is —.0340277 


' The ſum of thoſe (decimals is — —.2423610 
Wherefore the 't1me given 7 6 Pie. 
days and decimal parts of a day is 325-2423010 
© Then - by the rule of three, if 365 242361 day 
give 36o degrees (or a total circumference) wht 
will 1 day give? Here if 1 divide 360 by 36 
:242361, the quotient will give the diurnal motion 
required; which will be found very near . 98564, 
&c, or :5853$8 parts of a degree, which dtcimal being 
reduced into the 'common Sexagenary pars (by the 


/ 
fourth Rule of the 26th Chaprer ) will give $94, 
&c. and ſuch is the Sun's diurnal motion very near, 
according to the aforeſaid ſuppoſittdn'o? the length 
of the Tropical year. 

I ſhall here add the Vulgar Sexegenary reſolution 
-of this queſtion, that by comparing both ways 
together, the excellency of decimal Arithmertich i 
Calculations of this Nature, may be the more per- 
fpicuous. » 

The aforeſaid queſtion being ſtated according to 
the Rale of Three, will ſtand thus, 


days hours degrees day 


If 365: 5 3 49—— 360——r 

The firſt rerm'in the Rule, muſt be-redaced into 
mmutes (by the ſixth Rule of the ſeventh Chapter ; ) 
ſo there will be found '525049 miawtes. p 


6 ——y ——49 
24 


77 ; 
— CO 

I0 | 730. : 
aa 2 8765 | 

{1 60 | _ 

wn Ko $25949 minmes. 

6, R 


ing wh Likewiſe: the third term 1 day muſt be reduced 
Wy into minutes, which will be found to be I 449, a$ 


4 you ſee by the following operation. 

a, 1 Day or 24 bours. 

th . 60 

. EE on minutes, | 
In Then multiply the firſt term by the ſecond, to ; 


3 wit 1440 by 360,.the product is 518400, which * 
heing dividgd by the firlt term 525949 (according 4 

"'F tothe note"in the ninth R/c.of the 16th Chaprer) } 
the quotient will give {#2##35 parts of a degree, * 
which fraction being reduced into the accuſtomed Þ 

- Sexagenary parts (by the ninth Rylc of the ſeven- } 
wits 114 Fo 
teenth Chapter) will-give. as before 59:98, &c. far. 
the Sun's mean diurnal-mgtion ; now which of the(@ © 
two ways is the more expeditious, 1 leave to bim -: 
who-is vers'd in both, to determine. TIS 
P 4 CHAR 
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CH A P. XXVII. 
The Rule of Three DiretF in Frattions. 


z: O repeat ſuch things as have already been Il 21 
declared in reference to the defiaition of I $$ 

this Rule, as allo in the due placing of the 3 given Y tj 
numbers, would be ſuperfluous; and if reſpe@tbe'Þ an 
had to the Rules of Multiplication and Diviſion in g2 
& Fraftions, deliver'd in the 20, 21, 26 and 27 Chap- ÞÞ na 
”. . ters, the working of the Rule of Three DireQt in IN 4 
Frattions, as well vulgar as decimal, is the ſame with | M 
that 'in whole numbers, viz. multiply the ſecond YI C 
number by the. third (or the third by the ſecond) If aj 
and divide the produCt by the firſt number, ſo the I þ 
quotient is the fourth number ſought; to wit the I | 
anſwer of the queſtion. % 
0 

þ 


Otherwiſe thus in Vulgar Frattions, 


: Multiply the Denominator of the firſt number Y 1 
t. by the Numerator of the ſecond; alſo guſtiply that NN f 
E product by the Numerator of the third number, |} ( 
and reſerve this laſt produtt for a new numera- } ( 
tor; again- multiply the Numerator of the firſt Þ} 1 
E - number by the Denominator of the ſecond, alſo |} « 
= multiply this produtt by the Denominator of the | + 
third number,” ſo ſhall this laſt produt be a new | 
 Denominator: Laſtly, the new fration (whoſe 
 Namerator and Denominator is found as afore- 
> f2id) is the fourth number ſought, which, if itbe a 


"EBCh: 4 . in Fradtions. - 24x 7 

4 proper fraQtion, may (if occaſion require) be re« ? 
Binced into the known parts of the Integer) by the 
nigth Rule of the ſeventeenth Chapter ; ) if an im- 
proper fraftion, it is to be reduced: into its equivg- 
lent whole pumber or mixt number, by the thir- 
teenth Rule of the ſeventeenth Chapter. 

' Example, If 3 of a yard of Velvet be ſold for 3 of - ' 
en 2 pound #c7/ig, what ſhall 4 of a yard coſt? Arſw. 
of I #1. or 145. 93 4. For according to the Rule 1 mul- 
<' tiply che Denominator 4 by the Numeratar 2, 
be FI and the produt is 8, this $ I a- 
in I gaio multiply by the Nume- y. 4 y. &+ 
p- If rator 5, and the produ# gives - +—3 —— (5 
In if zo. for a new | Numerator : 
bt & Moreover, I multiply the Numerator 3 by the 
d F Denominator 3, and the prod which is 9, I 
) F again multiply by the Denominator 6, ſo the laſt 
© If prodkit is 54 for a new Denominator ; wherefore 
& FF | conclude that 5+ is the fourth number ſought, 
which if it be reduced according to the ninth (Role 
of the ſeventeenth Chapter) gives 145. 9Ff+ 4. (or 
93.4.) for the Anſwer of the queſtion. 

II. When any| of the three : given numbers is a 
whole number or mixt number, ſuch number muſt 
firſt of all be reduced into an improper fraQion 
(by the tenth or eleventh &ule of the ſeventeenth 
Chapter) tothe end that all the three given numbers 
may be 3 frations : Moreover, if aftzr ſuch Redyu-_ 
Qion, the firſt and third numbers be not fraftions 
of [ntegers of the ſame particular denomination, 
ſach of the ſame numbers which is of the leſſer de- 
nomigation, muſt be reduced to a. fration of the, 
greater (by the, ſixteenth Rule of the ſeventeenth = 
Chapter ; ) which preparations being' ——— 4 

re g 


ICn5Y 1 mY 
EE he ES 


SS I Pegs 953 nn ONE. TORY TR»; =, TOE CONTAINS tl . | 
* - ' D - 
/ 242 . a U 'P +» 42 
2 ; 2 FER 
= 


reſt of the Work is to be proſtcuted according. ll... 
the firſt Rule of this Chapter. 'An Example of thi 
ſecond Rule here followeth. If a quantity of af} 
bergreaſe weighing -1 + lb. Troy, be ſold for 60 1:;fe. 
ling, what are 19 # grains worth at that rate ? 4 
ſwers 543388 or 28. 4+5% d. 
> This queſtion being ſtated 
according to the 7th Ru/cofthep lb. —l.—g 
8th Chapter will ſtand thus —J1 # 60 —— 16} 
which 3 numbers: will be re- | 
- duced (by the tenth and ele- 
yenth Rules of the ſeventeenth > 1b. "2 [; 
Chapter into theſe improper 'F——*t-—-7 
frattions. remeron — —— þ | 
- ._ Bur ſince the third number **+ grains Troy is not 
} a fration of an integer of the ſame name with the 
= firſt (which is the fraQtion of a pound Troy) it mul 
+. : bereduced into a fraion of -a pound Troy, thus 


CEE, CT nm ai ww % 


. T5Tgr.is 73 of :4 of 25. of :4 of a pound Try 
© which compound fraftion will be reduced (by th 

+ 16th Ruleof the 17th Chapter) into this ſingle fa | 
”  Qion, to wit, 45583 Troy, and ſo the three numben | 
 . willatlength ſtand thus in the Ke. _ | 


: SU nn 22 nmmygd 7olb, ; 


& © Then working as in the firft Example of this 
| Chaprer,the anſwer will be found ; #45#+ {; which be- 
E +Ibg reduced according ts the 3d and 4th Rules of the 
& - 19th Chapter, is found equal unto 25.4 +35 4. 
- Another Example. When the + of & of a Ship it 
- valued at 147 —115.—34. how mnch is the 

Ship worth ? Arſw. 491 A — 175,-—6 


Note, 


. TT 2, 46.4 Ra TINO Ts 


hp, XXII. 'i Frattions.' © 243 * 
"tf Note, when in any queſtion whatſoever. acom- = 


ft by pound frattion, to-wit, a fraction of a fraction; is 
© one of the given numbers, ſuch compound. frattion 
muſt firſt of all be reduced to a fingle frattion (by 
the 16th Rule of the 19th Chapter) ſo here the com- 
pound fraftion 3 of 4 being reduced into « fingle fra- 
&ion, gives 2+ Or :% 5 then ſay if :# be worth 1471. 
Y 113. 3d. whatis 10r 
19 the whole Ship worth? Ship 1. ,s. d. Ship. 
After due reduQion is |: $—147:11;——z3——x * 
made by converting | E. 
the 1474. 11s. 34. into pence, and that number + 
of pence, as alſo the third number 1, into impro- 
Fraftions, the 3 numbers will ſtand in the 


* on 
oaf 3 » 


Ship pence Ship NY 
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Laſtly, proceeding as in the firſt Rule of this”. 
Chapter, the fourth .number wil] be' found to be '& 
354153 4. which being reduced firſt by the 13th Rite 3 
of the 17th Chapter, and then by the 9th Rule of © 7 
the 7th CHOY the Avſwer at lengthis ag14.— 178.7 
An Example of the Rule of three 'direQ in Deci» 2 
' mals way be this that. follows. If 19 awices, 3/ penn” 2 
8 weiylr; and 5 grams of Gold, be worth 624.104; 7 

-——64. what is the valae of 1 3 ounce? Anſwer,'qh : 
| — 17 ,——104 +d, very near. = 
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By the 2. Tablet in the Table of Re-Y ' © [ah 
duftion in the 23 Chapter, the decimal ons 
frattion correſpondent to 3 peny weight ('! 3 had 
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EE — noe 


Alſo, the decimal of 5 grains is =——— 010416 | — 


The ſum of thoſe 2 decimals is .1604.16 
+ . Whereforethe firſt number in the ? oz. 
: Rule of threets ——— ojos* Fo 
” - Again, by the firſt Tabler of the? | 
aforementioned Table the decimal of >. 5 
10 ſhillings Is —- —— I. 
Alſo the Decimal of 6 pence is =——,025 
"The ſum of theſe two decimals is—.525 
« Wherefore the ſecond number in? /. F 
the Rule of three -—atcuarebia FR 525 þ 
Moreover by the ſaid Tablet 2. the). : 
| 


decimal of 3 of an ounce or 10 peny( oz. 
weiphtis.5, wherefore the third num-( 1 .5 

” ber in the Rule of three is —-—— 

>” So that after the ſaid ReduRion is finiſht the 3 
given numbers will ſtand in the Rule thus : 


0un, l. on, 
19.160416 62.525 ——1 .5 


-. Laſtly, multiplying the ſecond number by the 
k third, and dividing theprodutt by the firſt number 
» «(according to the Rules of Multiplication and Divi- 
= Jian of Decimals delivered. in the 26 and -27 
Chapters) the fourth number will be this, to wit, 
*- "4-8948, &c.-that is four pound ferling and 2 
parts of a pound, which{decimal being reduced (ac- 
_ cording to the fourth Rule of th: 26 Chapter) gives 


175, — 104, afar. 
SE The. 
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[| 'The proof: of the Rule of three direQ-in FraQti- - 


ons is the ſame as in whole nymbers, reſpe& being 
had to the Rules of Multiplication in FraQions. 
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CHAP. XXIX. 
The Inverſe Rule of Three in Frattions. 


I, " Fter a queſtion belonging; to this Rule is 

duly ſtated (according to the ſeventh rule 
of the eighth Chapter) and prepared ifneed require, 
according to the ſecond - Rule of the 28 Chapter 
-the: operation will be the ſame as in the Rule of 
three Inverſe in whole numbers, reſpe& being had 
to the Rules. of Multiplication and Diviſion in 
Fraftions, viz. nwltiply the firſt number by the 
ſecond, and divide the Product by the third ; the 
quotieat is the fourth number ſought, to wit, the 
anſwer of the queſtion. 


Or thus, in Yulgar Frattions ; 


Multiply the Denominator of the third fraQion 


by the Numerator of the ſecond, alſo multiply that* 


Produ@ by the Numerator of the firſt fraftion, and 
reſerve the laſt Product for a new Numerator : again 


' multiply .the Numerator of the third fration by 


the Denominator of the ſecond ; alſo multiply this 
Produ& by the Denominator of the firſt fration, ſo 


is the laſt Product a new Denominator; laſtly, this 4 
new freQion is the fourth number ſought, or anſwer 1 


of the queſtion. 


Fxample, [ 
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.. Example, If of cloth, which is 1 + yard in breadthfÞ - 

3 3 Jards in length will make a Cloak, how muchiq' 

length of ſtuff which is & yards in breadth will mate 

a Cloak of the ſame bigneſs with the former ? As. 

ſmer 9 5 yards. | 

[The 3 numbers being duly? brea. leng. brag 

{ Placed will ſtand thus ——\& 1 4y.—33y.—hþ Br 
 / Then (after the firſt and 

| - fecond numbers are reduced | -Brith 

into improper fractions) the> 3 Z — # Þ yo! 

three Numbers will ſtand W 10) 

thus rr / "Yr 

Laſtly,” 8, 7 and 7 being multiplied continually Yen 

give 392 for a numerator; alſo 5, 2 and 4 being Y ne 

in. 

fir 

of 

pþ* 

ly 


multiplied continually give 40 for a denominator; Il in 
whereby this improper fra&tion *25 ariſeth, - which Wh 
(by the thirteenth rule of the ſeventeenth Chapter) | 
will be found to be 943, or (the fraction being re- 
duced into its leaſt terms) o#, which is the” A»/wer 

of the queſtion. + . ' 

| Ex. 2. Suppoſe whenWheat is at 2/.—005.—6d. 

- the Quarter, the penny white loaf ought to weigh8 I fi 
ounces and 1; penny weight. of Troy weight ; what 
ought it to weigh when Wheat is it at 36 ſhil- | 
+ lings the Quarter ? Anſwer 9 ounces and 1 +5 pen- 
| Toy weight. : 
The 3 given numbers Tao p. w, pence 


| duly placed. in the rule and re- £*** : **$: 74 
” duced will ſtand thus. 
| And if the operation be proſecuted according to' 
| the Rule before given, the Arſwer will be found 
” 281 :35z5 penny weight, or 9g ounces, 1 +2 penny 
- weight. 

CHAP. 
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CHAP. XXX. 
The double Rule of Three in Frattions. 


re, 
+. $1. He Double Rule of Three is. ſo called, becauſe 
T it is compoſed of two ſingle Rules,and may ' 
-Biither be reſolved at one Work by the Rule com- 
-t Fpound of 5 numbers, or elſe by two diſtin& ſingle 
Rules of three 3 which latter way to ſuch as under- 
find the Rule of three-in Fractions, is (as 1 con- 
reive) lefs troubleſom in the ſtating, and (in the 
nethod whereby 1 intend to proſecute it) the ſame 
inoperation with the former. This I ſhall manifeſt 
£&ſin-whole numbers, then in Frattions. 
Example 1. If I pay 28 ſhillings for the carriage 
of 3 C. weight for 50 miles, how much ovght I to 
pi for the carriage of 17 C. for $4 miles? Anſw 
13 . 65. 6d. 45 k 
Of the 5 given numbers, 1 make choice of three 
ſich which make a fingle rule of three, and fay, 


LY 


"os ar 
| If 3 -- 28-= 17 [ 4 
Which Rule | find (by the third rnle of the ninth 35 
Chapter ) to be dire®, and therefore 1 multiply the , ; 
third'nomber 1.7 by the ſecond 28, and the produ& - : 
which-is 476, I place as a numerator over the divi- 
for as denominator. Then with this fra&tion( whe- 
ther it happen to be a proper or improper fra- 
Won) and the remaining two numbers inthe 24 
queſtion, which have not yet been uſed, 
Iform a ſecond rule of Three, and fay, 


miles 
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miles 


Which being a Rule of Three direct, I work a 
ule of three in fractions, according to the firſt 
of the 2 Chapter, and ſo find the fourth numjy 
to be =2=2s. or 13l.—-65.—637d. 

Or the firſt ſingle Rule being varied, the oper 
tion will be thus, 


miles C, miles 
I. Dy a Rule inverſe, $03 Bn 


Co tiE. þ 
2. By @ Rule Direft, *$% : *#: $8..4-:£ _ 


Otherwiſe thus, 


C. mM, C. | nn 
1. By a Rule inverſe, 3=——50-——17-—(# 


| _ 
2. By « Rule Diet, *tf : *T: 1, 5 (3 


Thus you ſee the two ſingle rules to be varid} 
three manner of ways in reſolving the queſtion 
propounded, and each way produceth the ſame # 
ſwer ; the like diverſity may be found in all queſtions 
reſolvable by the double rule of three, or rule colt 
pound of 5 numbers. ; 

Example 2. If 4031. in + of a year, gain 231. whith 
will 10ol. gain after that rate in 53 of a'year?] | 
Anſm, >=. or gl.—75.— 9:34. » 


year X 
Jy « Bule deft, $: 22227478 -' (22399 #. 


522 
Or by theſe ewo fngle Ales, aÞs | 


year l. year pt 


- 1. By « Rule diveft, $:+: i wertl _ 
5 "> L 144 L . A, . 


$f Relic 203 , 205, 100 52106, "4 
3b By a Recs, —: 7 ns © ® (5 tt 


oy ' Otherwiſe this, we 


*; 
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'eules of three viried es X< | 
nethe Anſwer” a queſtion 4 
k. 4 tre 


The 1 Ru bf Falſe in ; Fraffions 


L. Wes, 2a queſtion propounded. cannot. reg 
vily be apþlicd to the Rule: of Three,” or 


| any of the rakes Rules” in Arithmetick,; the bel 
- "refuge for ſuchias;av cquainted\with Algebra. 
- Is the Rule of » falſe Pofitions, which, for ark 
_ -Kith already' F _ in whole Namwbors, 
- the more briefly tovch-upon ig Frattions, © - 
*1I. When'a number. js ſooghtby/aqueſti 
. ars+ to" feign or ſuppoſe Tome pum 
” , abch; to dechi-bunher (vg hc) lſhec 
* whether that feigned' number wil Eh ol 
Hit ons in the. queſtivn or notz) paring the: 
ber reſulting at” theend "5 "1 = th. 
.pumber. ref = ng \from Ry true ny ml } 


* Eclos, to with, an excels molt tbe fign ; 

|. note +;.and 2 defeftiby this=—. 

bn ach In like* manner 'a fee6nd number muſt be 
4 "Me ned, and 4 trial is made therewith, to-ſe 
os: ; Aa ofthe conditions preſcribed 
3 in the que ions. Þy Comparing the #eſults as _ 
Ee al 


_ WENT 


= < . *72 . $1 SRer. SY a ha , EY E ORE oF SR 
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» 
""Þ ate d/the ettor«f this ſecond pokitios, if too much” © ; 
! i te ole vy: Fa if too little P— as be- - 


wy Aftet ths errors. of both pp 
covered, the two” numbers. before ſuppoſed or - 
pat 'to Bethe number ſaoght, muſt be multi- - -? 


tions are diſ- 


by the'*altern'errors, that is, the ' firſt Poſi- 
þn by the'ſeconFerror, 'and the, ſecond Poſition 
by the firſt error; then-Iif the” fiotes of the errors 
- tea ,one- of - thent F, and the other 
£0 the ful oF the faidProdis 
divi 67d,” and the funk, 'I 
$:13 if'rhe notes "of "the errors de- 


of -hefaid Produtts.is to | 
d the likens” of he errors for's 
{tly,the quotient*arifing from the dvi- 
aid dividend and diviſor, pives 
Tonght, or anfwer Fo = tel 
 b "Falſe, / | 
ubſtance wirh thoſe Gelieretin 


Chapter. andy be farther” illuſtrated by the 
T5 Nettle , al b: 
ah 1 A Gefitleman- hired 2 fervarit fora year . 
byepounds ferding, and 2 livery Cloak valietfar s =, 


fan” Tate, þur'Ir tappeged that'#z "of the year 
'Y ng, y. fell ar yariance; ang the Gentle- 
jan Pu fits Scrvant, Yiving. him the” Clolfc. 
with 50 ſhillings its money, which 'was the 
_ full * for the time of his ſervice, the 
| queſtion is to firid what the *Clbak Was valned at? 
| Hof, 21. $5.———0d. + 


*#-1 ſuppoſe rhe Cloak to be valued at.3 ponnds, 
andthen ſeek- how mock thereof was due to'the © 
|  Q/2 ſervant 1k 


\ 
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#8 Way ifq 2h 
year give. 3h..how m hs; v3 
x The _ 43 of the year? v4 "R 
iſe. finc what parts of the <pounte a 
_* F .dae to- the ſervant: ef 
Fein ' Y» wry the end. of :3 of 2 _ 
LCs REG, - Fe80:6yiGs if 1:3 
| 6 pounds, 
much ++ of the: year? "A z. 
_ -3, For as mochas the. Cloak to 
money | which the: 


= Es It 

. to.241-(t L. ) ana.34 
CEEEI EIS, 

'O oa ng-3 %* ne Cr: 

np SIEM fnion ted the 
tf 43 makes SBpP0. nee ng 

of the Cloak to be 2 pounds, and Proceed 
"every reſpe& as with the firſt Suppoſition., figdi 
. error to be $tog little, fo thet thetwo. A Gi 

their &70rs will be Syou ſees... 2 


* 
F# * 
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oy Phe: 45 Ex, 
bi. Pr 4 
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wel Chap. XXXT. . ts » Pater 257 © 
y [*Now'n regard-the erfors are fruftione, 1 miy tak& 


in their ſtead whole numbers nt e ſame propor- 
| J ton, 0 wit, me}tiplying- _ ” Ni weratc of the 
: eaten (or firſt error) by th&*Der 
8 Reond, I take- the 1 JON: 8 

which 1s" 6" oc Ig 

l we error flor 
lying the Numera-. - 

the ſecond ifrattion 


y the Denominator - of the 1-L.__ 
/þ-take the -Produt 5) 12 37 poun, 


whict (chis 4 inſtead of the ſecond! orror: +, Or inſtead. 


ie aid 6 and'4, 1 may take 3-/ and 2 which are'in 
J me propor wich 6 234 4; 7 with 2nd 2 
'Y 7 kn multiplying the Poſitions and new errors croly+ 
f * 2, and adding the Products et (becauſe the 
i8. EX the ſum is 12 fora Dividend,and- 
ik he s 3 and 2is'5 fora Diviſoi; 1b 
mayer op 7 freer 

\' t as'will caluly'a 
itz be made' With 251. in the ſame AnACnas 

hehe firſt feigned number. -- 

up. 2. Virngvins Gn lib. 9. cap. 3.) ropaiths 
3 -ah-chat King Flier having given commandment 


Srthe -making/of 2+ Crown of pure Gold, \ was in- + 4 
x wrined+ that 'the” Workman had detained 'part-of = 


'andimixt the reſt with as-much Silver, 


ly I tole of Gald; the: King being much-dif- * © 


_—_ at the deceit, "recommended the examina- 


tion of the - buſineſs -ro the famous Archimedes of ' ; 


Swacuſe; who wither" defacing' the Crown diſco- 
vered the cheat in"this'manner; ' viz. Experience 


talling him that-a-quancity,pf*Gold would- poſſeſs | 


. = +a ſpace than: the ſame quantity of 'S#- 


Q 3 ver * p: 


x 


ace Detween th 7 vin ts " 
COME of * the ſame. weight, with by 

- another maſs of, Silveriof the fame, 

ng pant. wnz:; 35 alſo 
other two Maſſesſeverally: Ls. cg filled up 9 
\the brim with. Water, -hediligently reſerved. the 
'water flowing oVer.anto: another Yelle) "0h 

T= 3 ſeveral quantities of water-ſo < 

nd pg nan ity of Gold and of / 4 

teal pedE-A >, I ſhall here: 
"_— the manner of * nach £ 76m 
other Arithmeticjang. ©. ) 

Let us therefore- ſuppoſe the. eigh of 
Cromn:ag. alſo of the two ſer to, | 
beers 5/. Suppoſe alſo, thac -byi. | 0208 he 
maſg-of Gold.jnto the veſſel, 31-.0f. /INPIOr; was 
pelFd:3 by putting; the TOWn, 
Putting in of the maſs of Silvergiagtts!.; 

| - "cog is to know bow mu | 
x the Crown ,was. com 


Ga oaAsg nwYs ww rin A; 


tec, 


wie? 4 : Ceowy,.. uhen.therg | 
i ef -wained 24; of Sitver, now; 
Sag i 2—0?- by the Ryle of 3 cif "> 
Gold: expel-3i., of water, abi 

much 31. of Gold *- Anſwer #8," Alſo if. _ 
$ilver expel _ .of | water, how::-much ; 2k0l 
Silver ?.. Anſwer,; 131., gf- watel; add thereforacabt 
water of the Silver end-iof- #6 old_togethery off 

- -wit,-15 and 14, {6 re willanſe: 341. of watt} 
| This ought 10 havs: en 34{{ior-ſo much oven" 


-” ny fiamed 
. 
; \ : 2 
4 x 
%, . P 
» vl * h : 5 ERS i 7 x * R. 
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$ A _ at _ we . FHidp oo WIC ogy” one 2. 
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4 Mb parting tn of the Crown: $. but -it is tog. 
# 4 muck by 2 205 wher 3'is Oo DM wo? ot CL. -waith Þ fax 
"*Y rhe? error of the' firſt Poſirian 302 Bajaing 

oY ther quantity of Gold 10 have beeg/hnthe: 

"wit; 27.” therefore thore / romaine Bs 

then ſay if $4." of Gold ': 17, 77 of 

expel 37. of water; haw $—3 ; EIRSED 
/thoch 21. of Gold? Anfw. ;—ph= S—_ 
x 54. of water : Alſo if $7 0% 36 
J ykof Silver expebg3t. of -w 
: kurt otra 220 -——_ : 


-The errors 5 are a ions ha-' 
"2 Ae a common Denomi- 
netor I. take their Nu-. 
"merators 7 2n&-+3 inſtead 4: &: W.. 
"of the. errors, " then -mul-- 6s: 255% EYV'Y WFSoak; 
"*tiplying croſs-wWiſe, to 3 
Witz''3. by 1: [ck fab 1539; 2160 « bpo7Y "I 
 Frodutt is 144 wh EN on | 
J. Frodudt 39: | Tore ar Ne) 16 ky 
Hor: a Dividend yi} he difference. betwee the A 
Errors 7 and 13 is 6*for 2 Diviſor ; laſtly-dis | 
25 by 6, the quotient 43.3 {ſo much Ef 
*fore-was in the *Crowr, and conſequently (bec 2vſe 3 
the weight-of the Crown was5 1.) there was #1... : 
-of Silver which may.be proved thus £3Say\ if 5/.-of © 
 (Goldexpel 31. of Water, how much 4 #1. of Gola? 2 
Wo 23 of water gain, if 56, of Silver be "3 


Ru: of Þ "Fad \Kre DOE” Book I 


p Silver "6h , big 
ded to-24, the fn}. 
ater, to s much as flowed oner 
FW Was pu gs ere q 
chat" inn atrial of this nat 
- - ther: eceſlity that the-maſs of Gold or _ 
{> ver be of the ſame weight with the Crown, or what, 
}  ſoorer thing is-t0 be examined, but of what" notabſe| 
+ ———— leaſe. "Þ 
.- Note alſo g; that for the more eaſie diſcovering; 
d and Diviſor by. the: notes of | 
according to the fourth Rule of: thy: 
yoy _ Verſe k. be a help, # 


c wh now mnch + 


"'* Notes ves ante; Addition . make ; k* 
©*of tike, * Tres greger colts” oy 


- The Readey may ſee more gi veſtion 
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* The Exrrattin my the $41 


Har f br nes 4f J 
6 arate) Rook. A < | 4 
He ExtraQtion of the Square root.;is that 
which having a number pf 4S ol find ol 
number, which being multiplied by it' i. 


2 the __ given. 1 | 


= ; 
| 


"Y 
4 


trafion n of the ae roo, the 


nded within one entire 2reat 
quare, and the root or mer required is the lide 
that E girw = as will readily. appear by t : 
here you ſee 25 little ; 0s cy of 
| one great $ NOW I content” 
nom Tho root” _—_— the ſquare. 
os pe LO L0G ſquares: is required” 
he invention or..root is called the - /; 
tration of the — ; ee 3 which. root "% 4 


* . 


P:.-- befuck, that if.,i&&b "Cvared, th that i is, multiple 4 by 

= IE ſelf, the, Ii Qu Emulſt be uatto the GY * 
| gizent So 5 is the 1 Ms 
8a. Likewiſe this ſquare. numb ry | 

nded,-his.root-Is'7. ' SF 

nbers are either ſingle or It 


& ſquare number is that, which zh 
quce of the - multiplication of ay 

y it ſe; is always:lefs!thy 

2 $025 is # ſingle ſquare: vintarth 


- z Likewiſe 4 is a ſquare Al 


. Al the fogte Ge nu 


WS: 
their. reſpeQive roots are cxpreic 
following, 


=—"Wri 


in the Ta : 1 
” 


14s 2 
Here in the: uppermoſt rank of the Table ar 
ova in the ſi ingle Tour nomþers of every part 


| Fmerroor fo | hte ar Wer v 
Tquare root af 16 is 4 ; t e {qua 
P. contrarily the ſquare 'the 
© the ſquareof3isg/ i = 
F: + YT. When a/fquare bee: iS.gi 
+... Not 100, and yet -is nage-ofj6tlh 


vare root of 25, lll 


. hs ———— Sqnare þ Ran 
"by A compoune {quare numbe <4 
ing produced by a number lat 

A | Yo {ts of more places than one). Wh” 
" ied by It ſeMH,-is; neve leſs that ber 

% 1995 So 1024. is @..componnd-{quere 

on 26 produced by the mukciphcation of 32 cl: 
if taled by it ſelf, -*- -:/- BY 

N11, To prepare any ſquare | wm 

rzRion, * put; a;pointover rhe 


eoceeding towards the lefr hands; —_— the ſe-. 
Y (ood. Place, -and-put- another ob © ovet\the.third 
z alſo paſing. over the fonrth-place put and- 
the filth, :and- ſo forward in ſuch 
man wee every two: peints which are | 
T next he-ether, one _place will:be infermit- -- 7 
wi: Se if the ſquare root. of veay be re- =, © 
quired;;; the figſt point is-c0. be-placed- 0- +. * 
J- 4 and the-ſecond over © as3you ſee, 1024. 
| RP poings 3s atein'that manger”. -._ 
d, {0 many>igures the root > ___ will 
2 *oafire> Ut: 1? BY 
hus' prepared your number, + & 
, - > pount? "inta-fe 


econe 's likewiſe bf this 
4 ry L # for extraQion, h 


aſter the £ pars 0805s nfualty done-i 
* Hlion to denote the' STO the quotient)! find the © 
A root | 


: 260. , ——— Book FF 
* root of the 1 wn Car zare, and. place it in the - quay 
| ent: ſo 1 find, by the ſixth Rulg i 
of bo -akaregoing, 3 tobe the correſpondewt ett? 1 
1024 3. root of 19; wherefore I write'3 in th# wit 
ws, and” then the Work will mn 
ſtand as youſee;.: © "Nl con 
XL, Subſcribe the ſquare of the _ /Y tha 
4 phgeti in the. quotient. under the fink Io 
1024 (3 ſquare of the numbergiven, as you Þ ws 
» in the'Margent. NL: 
 . X11. Having drawn © lie under.the ſquare: { \ 4 : 
the figure*placed-in. the quotient,” fabſcribeſ'@ 
. aforeſaid;) ar es out of t 1} 


9 + ine; : ” reof 3 will 
is 9 bring ſubtracted from 10, «the 
- mainder is r, and the Winrk | 
as you ſeein the Margent- 
X11L.- Toe ſaid-wemainder.bring. 
" Hext = the number: progmeided; that i 
writedownthefi -nresbr« 


þ* 1026 


ge” Ted renin, tn ol 
bo eng rhe toe rn Indy 


S — , The" double” of ; x $ Ws which o 
9 1124 placed- before a crooked line b: 
e 


SOX AT.” rhe Squnre Ret. 26x 


'I'Yheft Hh of the Reſolvend 124, the work "_ Rand F 
LS .2/. Let the-whole. Reſotrend#s exc pt the vt 

place thereof on the right hand- (belng;the place of 

its.) be always eſteemed as-a Dividend, - then de» 

wading how often: the- Diviſor-before found, is 

contained in the faid Dividend,” and" obſerving in 

that. behalf the, Rules? before taught in Divi ts 
J write the anſwer in the quotient,” 

gd alſo on the--right- band of the | 
TE Divifor, to wit, between the Divi- © * 
CE rand the crooked line: So if you. +1024 ( 32 
& ak how oftenthe Diviſor 6 is found 4% - 4 
| iatbe Dividend 12;the anſweriis 2, we —— 
| Seecefort 1 write24n thequotient, 62): 124 
vB and.alſo after che-Diviſor 6, as you-- | 


all the number: which ndeils, | 
3 &! d of the Reſolvend;' (rowit, before 
[ F /ihe line) by the figure laft- placed in-the 
'Y ty "= write the Prody& ewe. Nr gioen 
[= Reſolvend-(to-wit, units under :- 
tens undet-tens, Ec.) then '® . | 
having drawna line 'pnder the ſaid -- 1024 (32 | 
DtaduQ, ſubtra@it from the Refol-14i!.. 9: 4-4 
8 - Jend, and ſubſcribeitbe rethilladitb—————-; P5 
"7 ander the line : So 62 being multi- 62)-124 © 7 
liedby 12, the Products: 124, - 124” '$ 
ont of the Rewn—=——— + 3 


PR. 
” 27 


Oe FY ph #4 ae + AS « £ », > I as is 4, Y = 
F MEN BO / #4 , IE d. x oof ; 4 2c L 
L #2 Bd 


ven Spc it, the work 
| ds = you areto'reform it by pl 
3 leſſer 2 the quotient. 

Note 2. For every one of the- particular ſin 
(difinguiihed by the points) "except the firſt on (| s 
left.hand, a Refelvend is to be ſer apart, by brini 

- down. to the-'remainder the congruent partict =y 
ſquare; as is direfted in the't 3 Rale 5 and as of 
as a Reſolvend'is ſet apart, ſo often-a new diviſa 
to be found by doubling or multiplying by 2 24 
root in the:quotient —— | _ numbe el z 
” _ places ſoeyer.) * wt 
” _-....YYac-344Fhe workof the 10: 
by: 5: finding off the firſt figure 3n; the- » 
uſed in the extraction of the root.ofa- 
+ <ftiog of what number of plates F 
2 nb ys 332144 15, and 16 | ules is to. "e re 
--» pete} forithe finding of every place i in che yo 
5 " EX the: 72.2 
% __—— of theſe 3 Nores will be. ſeen in 
A | Lolowing Exaniples, 5120 
-*.. Example 6" Let-it be required #0 excrac | 
-; ſquare: root. of 43623: 4% +Þ> 211i 
. diſtri the wakes! propounded 
#0: everal ſquarevþy 'poincs, as- 
+= Feed in the tighth Rule: of x 
-- Chapter, {demand the fauare e 
-4 the firſt ſquare, which ad-by th 
Abo ipns :hapt he. —7 LA F 


>. S, 
- py A* 


Sh Et 


TT 
tt IT 


It 


>». 
Rog 


Jer OY ded ſubſcribe 1 k- 
derneathi 


” He i M hg \ "=o... __ "= g« 
x2 * ; þ > a_ # No 
% & ws tf x Y Ay 4 n—— 
* ve HS bg y 2 4 
$574 FOES Er 0, . F he / . l 
DE EAA ara lk he: $1 
—_— 7 


the "any, "This is Frakes, ef — 
ct bis no more. repeated in-the- whole 
4# - Was ingipated. in-.the third, "Note. afore- 


z, 8 
7" 
- 16 FG 


hen bringing: down the next ſquare, which. 3 is 


af " 6, 2nd placing 45 next-after the, remainder Ox , the. 


klaloend. is. 36.3; apd doubling the- root 2 in the 
; oyent, the Produdt is 4 for-a Diviſor (by. the 13 
d.14 Rules) and the Dinidend will be 3 (by the is 
38 wherefore 1, demand how 
en the Diviſor_ 448. contained, ; 
the dividend 3,,;and not. find-, .. 43623 (29 
*. 1K, ONCE contaiged in it;z4o * 8 | 
£0 in.the quoſent, and ah »* — 
xLafter theÞiy [07-4 5 and 4 036 1; 
> The Prodyt of. .4o mul>.:; 7+ of 
'* {0 o (the. la&Charatter.. MT” 
17 Fm tiene iS ©, the 7eſelvenkd. 36;- from with , " , 
1 ought to be dedufted, re > 
pet frod alteration. ; tuerefore 1 —_ _ 
3 Me next ſquare, and place ic-after the remainder 
36 {0 will 3623 be.a-new ze/olvend; then doubling 
whole root, in the quoticar, which is 20, the 


hayor will be 40- according-to 


-» 


| ee wi nh re: oy wack 
(R dd the dividendanill be. 36%. + 


io. wir, all: the... alvend EX-- 
th f Rae Place oa;the-righc-...: DR. 
jd Dy þ Wo, whereforelL. 49) 03623 +. 


Fr +4 26 


ey mh 
gf 
d,fre rom which fuch diyrhan og Jo 
backie rews arp ) wherefore 1 write'8 in the qu ) 
5 nh and alfo- after the: "opkey 40 3 this d6 a . 
(208 -the Mijtrd of th = 
3623 205 tne JEre- the re 
__ 5 the figure 4aft placed in 
"xt _ quotient,” "and the Produt; 
258) 03623 - wit, 3264 I ſubſcribe under; | 
i 3264 - winks fromthe reſolvend 361 
og 
e wor 
_- "#- 208 to be gd —caxgrs of "wj- 


alt h' me may.proceed infiitely near, 2s inf 
| hoop ue: ume 7 

"XVI. To find the fraQtiohal- rt of the rol 
very near, 4competent number 4 of pai ſh 
to wit, ©0z: nay fo _ Mo 


d.- > % 7 : 
it 4 *a ” i 20 ahh + 
8 1. TE be fo 
by —_ at fi 7p wp 9 
* ; | = Eo 
"4 
We 


3 Sta W- -- wheat 
P + FT” 4 
3 © 8 2 
\ & % *9 
- a bi 


7 hb 6-7 
A "ERP 4 


Pp: PA AATF Tn ie Do = Ti : A ” 

eyphe annexed : So if 43623: were given as" 
re, to find the root thereof- (according to this 
wle) annex cyphers in this manner, and then if you 
watract it according to' the Rules aforegoing, you 


43623.000000 (208 861, &c. 


" Will fied the root ariſing in the quotient to be 208 
Y.861, that is, 208 75> ; and becauſe after the ex- 
pltation is finiſht there happens to be a remainder, 
{Sionclode that 208 +853 is leſs than the true or ex- 
I root, but 208 +885 is greater than it; fo that 
bY by ancexing three pairs of cyphers to. the number 
El propounded, you: will not miſs 7:75 part of an unit 
bl ofthe true rootz alſo by annexing four pairs of cy» 
phers, you will not miſs 53555 part of an unit, and 
Finthat order you may proceed infinitely near, when 
10ycannot obtain the true root. The whole ofiera- 

il tion of the ſaid Example here followeth. | 


if. 436523.000000 (208.861, &c. 
, $7 4 The root. 
F408) 03623 | 

= 3264 _ 

$4168) 35900 


| 33344 
£41766) 255600 
Y 250596 _ 
$417721.) $00400 
417721 
82679 
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" EXFFacrzon Of 


[O'S "Adaio, If: 10 bo pigoandel te to be ; ml Wed 
you muſt Prepare it thus, : 2 , 


10.00000000000000 (- 


% 


And: then the root thereof 2, tt 
being extracted will be-- ax” 
© Which (according to the | 
third Rule of the 22d. Chapter . i 1622776; 
may be written thus— 
See here part of the Work -in the extrattiq 
the Kore of 10, which may give you alight ax 
. - omar of the reſt. 


10.COOC0000000000 ( 3 16227, Ke. 


* » «4 
ws < £ 
'F 


$, Ce. 


E HL 


—___— 


$1 100 
G1 


626 ) 3900 

5, "SPC 
6322 ) 14400 
12644 
63242 ) 175600 
| 126484 


——_— 


[_ 


632447 ) 4911600 | 
4427129 


434471 
tg XP111, 


= — : LE 7 62, 
prep eyyy imp eyromammymapogaypagagggagarggay = poop Ye Int. 


Coe ; > F2 6 ns na 
wa A. 2 5 HERS SI 1 HS, gi - i * * Yr = 
«*.. ) ta 5” l, Wh © YL: ; ks 5 y © 7 2 
" & > hd 'Z/ bj/// #7 | : 


Gd x #777. The extraction of the ſquare + be þ 
w ks a is proved: by multiplying the ry nach 
Foot by it ſelf, for that done, the Produtt (in 
Þ fach'caſe, when there is'no remainder after the ex- 
I traRtion is firliſhed) will be equal to the number 
* angered root was enquired; ſo inthe firſt Ex 
ale of this "Chapter, the root 32 being mnltiplied 
byit ſelf,” produceth 1024 the number propound+ 
&> But when' after the extraQion 1s finiſhed there 
-# lppeneth to. be a remainder, and that the root-is 
8 und as near as: you: pleaſe, ina mixt number of 
2 Mtegers and Deoimal parts (by annexing cyphery, 
- I ain the 17 Rule): then ſuch"mixt number: bei 
multiplied by it ſelf muſt produce a mixt numbe 
kf than the: number firſt propourided-for extra- 
tion, yet ſo near unto it, that if the figure ſtand- 
& idgin the laſt place of the Numerator of the De- 
 dmal fraQtion in the root be made. greater by 1, 
"| and then the mixt number ſo-increaſed be 'mul- 
”F tiplied by it ſelf, the Produt muſt be greater than 
the number firſt propounded : So in the Example 
ofthe 17 Rale, if 208. 861 be multiplied by it ſelf, 
it produceth 43622.917, &c. which is lefs than 
the propounded number 43623, but if 208. 852 be 
multiplied by it ſelf, the Produtt: will be 43623- 
335, &c. which is greater than 43623. 
"XX. The ſquare root of a Fra- 
"J Rion is fonnd in this manner, viz. F _— 
extraQ the root vf' the Numerator Rios 
{by the precedent Rules of this 
1 Chapter)-which ' root ſhall be a new Numerator. 
'Alfo- the root: of: the Denominator is to be taken 
#oria new Denominator : So the new Fra&ion ſhall 
be'the ſquare root of the Fraction firſt progeny 
aſs i! R 2 e 


. 45 _— Lo P A I am <A 
P A, T7 . 71 
5 / 


Y of bn Q I X 


# 4 Thus the DR root I bY is. on Vit. the root ofy 
” is 3 fora new numerator,” alſo the ror of 16 is 4; for 
| @ new denominator. In like manner the ſqugre roagf 
+ is $. But here notediligently, that if the Fraitin 
whoſe ſquare root is required, be notinits leaſt 
it. muſt firſt of all be reduced by the 4th Rule of the 
417th Chapter before any extraction be'made z foro 
tentimes-it happens that the Frafiofirſt given Hiazh 
not a  perfe& root, but when ſuch Fraftion is reduced 
into its leaſt terms, the root chereof.may. be ex 
ed: So in this Fraftion 3, each;term is inconmmy 
ſurable-to its ſquare root, viz..neigher 8 nor-18: hath 
88 ſquare root expreſlible by anytrue or rational nin» Y 
' ber; but the aid 4 being reduced to its leaſt term 
F, the root of this may be extracted, for the root of 
is 2 for a new Numerator ; alſo the root of gig 
a new Denominator ; ſo that 31s found to wh 
ſquare root of , equivalent unto. xF. 
XX. When either the Numerator or Denomis 
tor of aFraQtion hath nota perfe& ſquare root, ſug 
root is uſually exprelt by prefixing this Charadte 
v or 4/ q. before the Fraction given ; So the /quar 
root of +3 is fignified thus, y/ +5, or:thus / q. 1's be 
cauſe the roor of #5 cannot be expreſt by any truedr 
rational number whatſoever, yet it may be ny 
'very near, as'in the next Rule, 
XX1,” The ſquare r00t of a Frathn 

s To.exrreB the, which. is incommenfurable to its-ro, | 
$a mayHe found near,: in this manner 
8 ſurchle =: reduce the fraQtion propoſed into 
4 K- ” in os ſawre: a decimal by the third Rule of the 
F708 -. 23 Chapter : The more places arein 
| the decimal, the nearer will the.roft 

be found, bat” the decimal muſt conſiſt of an- 4 
Q num 


>= = Of 0 = = & ww 


01 tl rex et of +5 be. required near, 're- | 

= F duce the ſaid 27 into a decimal (by the 3d Ruleof 

the. 23d Chapter) which will be found .8125000q, + } 

'&+6. "Then extrafting the ſquare root thereof EF y 

were. a whole number, it will be found gorg, 
F —F 


* 


| B. XXTF. The ſquare root of a mixt = 
-humber commenſurable to its root ——_ ky "2 
1s found in the ſame manner as in ITE 
the 19th Rule of this Chapter, the 4 
mixt number being firſt reduced into an improper 


faction by the 10th Rule of the 17th Chapter. 

"$9 the ſquare root of 34 34 will be found 5 & viz. 
34 $4 being reduced into the improper Fra&ion 
©2873, the ſquare root of the Numerator, 2209 will 
be 47 for a new Numerator ; alſo the ſquare root of 
the Denominator 64 is 8, for a new Denominator 3 
Þis found <3, which by- (the 13th Rule of the x7th 
Chapter) is 5 # the ſquare root ſought. And here the 
| fame Cantion is to be obſerved as inthe 19th Rule 

| of this Chapter ; viz. The fractional part of the 
mixt nymber, or the improper fra&ion equivalent ? 
unto the mixt number, muſt be in the leaſt rerms bes 4 
fore any extraQtion-be made, | - 


Þ aa XXHI. 


To find the ſquzre XXT1IT, When the mit rol 
ned; wel th S's | dv -is incommienſurable to 
 commenſurable ro -. 14#4re 700t» prefixing this Chari 
its yoor. - before it, viz. or / q. So the ſqng 
wo root,” of 7 3. will be thus exprelltf 
v4 73 ory q7+3 : But.if you deſire to find the ſquiz 

roar near of a-mixt number incommernſurable to jt 

root, reduce the fraQtional part of the mixt'numbz 

Wnto a Decimal of an even number of places, a5 
+ the 21 Rule of this Chapter, "and annex the Deg 
mal ſo found_ unto the whole part of the mig 

. number ; then eſteeming the ſaid whole numilt 
-- and Decimal as one entire number, extratt t 
e root thereof according to the ' aforepoll 

Rules of this Chapter, and from the root fongd 
cut off always to the right hand, ſo many places 
there are points over the Decimal annexed, whil 
number ſo cut off ſhall be a Decithal, ſhewilþ 
the fraftional part of the root, and that"; 
the left hand ſhall be.the whole part of the rolh; 
- fo the ſqud#e root of 7 3 will be found 2.7688 vey 
*. - near. + 
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CHAP. XXXIIL.* bl 

_ The Extrattion of the Cube Root. 

I. HE ExtraQtion of the Cube Root is that, 
by which having a number given, we find} | 

another number, which being firſt multiplied by j 


it- ſelf, and then by the ProduQ, produceth the 
number giyen. Fu m y 
Jl. 


"2# 3; — v 
- 
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ws f 71, In the ExtraQion of the. Cube root, : +. | 
;* | the number propounded is always .con- 4 Cubic © 
cived to be a Cube number, that is, "3 | 
z certain number of little Cubes, coraprehended 
vithin one entire great Cube, and the root or num- 
her required is the ſide of the great Cube: What _ * 
2 Cube is may be well expreſs'd by a Die, which © 
indeed is a. little Cube is ſelf ; wherefore if you 
place four Dice in a ſquare form, that is, Taying 
"two and and two in a ranky-you ſhalt have a ſquare 
tntaining four Dice, upon which if you-yet ere&t 
ch another ſquare of Dice, you fhall have a great 
tire Cube, comprehending two times 4; that is, 
8 Dice or little Cubes; and here 8 is the Cube 
mmber given, and two is the root 'or number re- 
wired : In like manner” if you rank 25 Dice ima 
re form, viz. Laying 5 in'a rank, yotithavea - 
jare containing 25 Dice, now upon this ſquare 
f Diceygif you ere& four other ſuch ſquares one up 
on 3nother, you ſhall have a great entire 
cotmprehending's5 times 25, this is 125 little Cubes, 
and in this caſe 125 is the Cube gamber propounded 
ard 5 the root or number required?” 
= A Cube number is either ſingle or com: 
pound. 

IV. A ſingle Cube number is that, 
' | which being produced by the multi- 4 #497 Cubs 

plication of one ſingle figure firſt by ; 
it ſelf, and then by the produCt is always leſs than 

1000. So 125 is a fingle Cube number produced 
| by 5 multiplied firſt by it ſelf, and then by 25 
| the Product; for 5 times 5 is 25, and 5 times 25 
is 125, 

F. All the ſingle Cube _—_ and ſquare-num- 
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þ 1 Sis with theit es raots, arees: ; 
preſſed in the Table following. 


Cubes. [r\B[27 [681125 [276 [343 [51 + 
Squares T4 9 116125} 361 491 64[, 
Roos, 1112 ik $! 5]: 71.8 


Here'in the uppermoſt rank of the Table ep 
ced the ſingleCybe' numbers 6f the particular Fn 
1323 3» 465+ 6:73 8,9. in the next the ſquares of 
figures; and in the loweſt rank the figures 
ſelves being the reſpeRive roots of the- Caberat 
Squares in the uppermoſt ranks ; and thereforeth 
Cabe root of 12.5 being demanded, the Anſwer is 
and the Cube root of 216 being required, the 
will give you ſix, and ſoof the reſt. . Sn, 

-Y'f, When a-Cubenumber is given, that excex 
not- 1900, and yet is tone of the Cube numbers meg- 
tioned in the Table, for his root youare to takethe 
root of the Cube number that being les, yet 
neareſt unto it: ſo 157 being given, the root 
belongs unto itfs 5. 

Vl. A compound Cube nuwbar{ Þ 

4 Compeund that, which being produced by a nums | 
Cube number. s P 

ber (that conſiſts of more places than 

one) firſt multiplied by it ſelf, and then by the 

Produ is never leſs than 1000. So. 157464 is 1 

Compound Cube number, being produced by 54 mub 

Liplied firſt by it ſelf, and then by 2916 the Pros 

due, for-54 times, 54 is 2916, and then 54 times 

291 Gis 1 $7464, the Compound Cube number propounded, 


my 


7111. Ta 


ex} #717. To prepare a Cobe number for extraftion, + 

| pita point over the firſt place thereof towards the 

I right hand (to wit the place of Units;) then piſſing 

— | orerthe ſecond and third places, putanother point 
ger the fourth, and paſſing over the fifth and fixth 

I put another point over the 7th, and in that order (to. 

wit two places being intermitted between every two 

adjacent points) place as many points as the number 

will permit: So 157464 being gi-, 

yen, you are to place the points as in 

be Margent, and ſo many points as A 

wein that manger placed, of ſo ma- 157464 

ap. figures the roo: demanded will 


conſiſt. 
IX. Having thus prepared your number, you may 


ke it diſtributed by the points in- 

afeveral Cubes : ſo in the ſame ex- ao 
wple 157 is the firſt Cube, and 464 157464 . 
the ſecond. In like manner if this 

gamber 7464 were propounded for 

wraction, after points are duly . . 

aced as before, you will ſee 7 to 7464 
be the firſt Cube, and 46, the ſecond. 

- X. Baving drawn a crooked line on the right 
hand of the number propounded to ſignifie a quo» 
I tient, find the Cube root of the firſt Cube and place 
| the quotient ; Sol finding (by the ſixth Rule of 
Is Chapter) 5 to be the correſpon- 

dent root of 157, [I write5 in the Per 
quotient, and then the work will 157464 (5 
itand as you ſee in the Margent. 

X1, Subſcribe the Cnby of the root OM 
placed in the quotient, under the firſt 157464 (5 
Cnbe of the number given : So 125 125 | 
keing the Cube of 5 the root (by the fifth 
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972 The Extraifion of © | 
fifth Rule-of this Chapter) I write it under 157 tg 
_ my of ' the number given,. as you ſee tf + bj 
xample. 6 il bet 
* XII. Draw a line-under clic Cube ſubſcribed al; 
aforeſaid (to wit, the Cube of the root placed; 
the quotient) and ſubtra& this Cobe from the firk $ 
 ,- - - - Cube-of the number propounded, B+ 
* ' T$7464 (5 Placing the remainder orderly ws i 
I25 derneath the line : So 125 the Cube 8; 
-— of 5 being ſubtracted from 157, thſlz 

32 remainder is 32, and the work yill 
ſtand as you ſee. VE 

XIII. To the faid remainder bring down the uy 
Cube of the number propounded (to wit, the & 


IP 


_ gures or cyphers that ſtand in the 
157464 (5 3 next places placing the faid 
125 Cube next after, .to wit on the 


— — right hand of the remainder, ſo tit 
32464 reſol. next Cube 464 being placed after 
——— the remainder 32, thefe will be 
found this number 32464, which may be calledthe 

Roſotvend. y | 
XIV. Baving drawn 2 line underneath the reſd- 
" vend, ſquare the root in the quotient, that is, mul- 
tiply it by it ſelf, and ſubſcribe the triple of the 
Es ſaid ſquare or produt under the 
157464 (5 reſolvend in ſuch manner , thyt 
125 the firſt place (to wit, the place 
————— of units) of the ſaid triple ſquare 
32464 7eſel. may ſtand direfly finder the third 
——-— place (or Place of hundreds) in 
* "5 the reſolvend : So the ſquare of 
the root 5 1s 25, the triple where- 
of is 75, which I ſubſcribe under the rel 

y Y 
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le-firlt pla& ( to Tit, the place of units) ig the 
'Eiple Produ& 75, may ſtand under 4, which js 
Bed in; the third place ofthe: reſolvend, as you 
Fin the Margent. _ . . | 
ZX/, Triple the root or namber in the quotient, 
ad ſubſcribe this triple number in ſuch manner, 
that the firſt place thereof (co 'wit, the place 
w-units) may ſtand direaly nnder the ſecond 
plice (to wit the place of teris) 
jthe Refolvend: fo the triple 
af the root 5 is 15, which I 
Wſcribe in fch manner, that 
the figure 5 which is in the firſt 
place (to wit the place of units) 
mthe ſaid triple number, doth 
Kind direCtly under 6, which is 75 
ſeated in the ſecond place . of I5 
the reſolvend, and the Wofk 
wl ſtand as in the Margent. 
2XY71. The triple ſquare of the rogt, and the 
wiple of the root being placed 
ee under the other, as is di- 


om 


157454 (5s 
I25 


mm 


33464 Reſolv. 


Ce ME ET anda 


fected in the 14 and 15 Rules 157464 ( 5 
aforegoing, draw a line un- © 125 


ierneath, and add them toge- nts wanceens ems 
ther in ſach order 'as they are 
Kated, 2nd let the fum be e- 
l Mk as a m_ wo” 7s 

Wpk ſquare 75, and the triple 'C + 
mmber 15, beingadded toge- 
ther as they are ranked in the 


mamma ew 


765 Diviſor. 
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a Divifor, 


XVIII, Let 
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din fach'thanner, that the figure's which is in - 


Work, the ſum will be 765 for — X : 
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2576 ? Extraction of - BookIv- 
X/11. Lefthe whole Reſolvend, except the full. 


1 $ A | 


. * 


Place thereof towards the right hand (to wit, ki 
place of Units) be eſteemed as a Dividend,! thall 
demanding how often the gl 

En: , figure (towards the left hand 
157464 (54 * $* Diviſor is contained -in th® 
125 "rreſpondent part of the digj 


—— &decnd, andobſerving in thathy 
$2464 Reſolv. half the Rules before taught; 
whos Diviſion, write the Anſwer 


75 the quotient ; So if 1 ask tay 
Is often 7 (the firſt figure of 
_ Diviſor towards the left hay) 


765 Diviſor. is contained in 32 (the cor 
———— ſ#pondent part of the Divide 
placed above) the Anſwer-i 
| beg; whereforel write 4 in the quotient, as ya 
£# fee inthe Example. Fey 


4 » Tak 
x 
* £ ; 


* 


AV1I11. Having drawn another line under _th 
” Work,multiply the triple E 


157464 (54 before ſubſcribed (as is direA8 
125 ; in the fourteenth Rule) byt] 
— —— —— figure laſt placed in the quotient, 
: 32464 Reſolv. and ſubſcribe this Produ& uads 
y———ne— the ſaid triple ſquare ; (to wi 
"75 units under units,tens under tent 
Is &c.) $0 75 being multiplied 
— — 4, the Product is. 300, whit 
_ 765 Diwviſor. 1 ſabſcribe under 75 . (the trip 
=—— f{quare) andYhe work will ftati 

300 | as you ſee in the Margent. 


X1X. Multiply 


+4 amo” oo mn =>. a5 
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<4 EXLX, Multiply the figure 


i 
bk {'; | 

Sd (as is directed in the 15th 
ior ale of this Chaptef;) this done, 
I fcribe the, laſt Product under 
I the ſaid triple Number (9 
wit,- units under | units, tens 
[s 


3.4 


I mader tens, &c. ) ſo 4 being 
+ = or multiplied by it 
I ff; the Product is 16, which be- 
S { iag-.multiplied by the triple 
wmber 15, the Product is 240, 
F therefore 1 ſabſcribe under 
te aforeſaid triple number 15, 
ad the Work will ſtand as you 


in-the quotient, under the re-_ 
foly&d, in ſuch manner that 
the firſt place of this Cube 
(to wit, the place of units,) 
may ſtand: under <the place 
of units in the Reſolvend : 
$764 being. the Cube of 4, 
E write. it _— os reſol- 
Fend 32464; in ſuch manner 
S the figure 4, - which is 
in the place of units in the Cube 
44, may ſtand Fer the figure 
4 #hich is ſeated in the place 
of:units of the reſolvend : Ob- 
re the Work in the Margent, 


EW" EU" =» WO” RW HH” 2 ESS 


lk. 4 KB 6.54 at 7 #7 ed - + Ha 
9, Ww,v. SLE 7 30 #4; # | l #/4 
Ig : - , 


"Whine. firſt by ic elf, and then the Product by 


*f 
o 
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157464 (54 


I25 6 
32464 Keſolvend, 
75 | 

IS 75 
255 Diviſor. 
30@ 5 

240 


Wo Subſcribe the Cube of the figure laſt placed 


157454 (54 
4325 "oF 
75 
I5 : 


765 Diviſor. | 
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300 
2.40 
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XXT, Drawing yet another | line - \under ll 


Wt, work, add” the three wll 
157464 (54 numbers together "in "tj 6 
125 " ſame order as they "ll W 
| ſeated, and ſubtra the'fin n 
> 
# 


32464 Keſolvend, of them from the reſoly 4 
K=———— placingthe remainder order. 
. ly underneath : So the fan 
I5 of the - three laſt numben, 
i _ — as they are ranked in'th 
765 Diviſor. Work, is 32464, Whichif 
. you ſubtract out "of the' {| 7 
ſolvend 32464, the Teiiah 1 
der is ©. + Thus the'\ 
q 
q 


ge 


Work being finiſhed; the 
Cube root of 157464; (ite 
number propounded)Is foul 
to be” 54- >" 


O ; At 
Note 1, When the ſam of the three laſt nufhibin 
before-mentioned is greater than the reſolvent, 
Work is erroneous, and then you are to refornt 
*by placing a leſſer figure in the quptient, 7 
"Wore 2. For every ong of the particular Cubs 
<diſtinguiſhed by the points) except the firſt "Cie 
on the left hand, a reſolvend is to be ſet apart; by 
bringing down to the remainder the next Cale 
(is diretedin the 13 Rule.) And as ofgen #84 
refolvend is ſet apart, fo often F a new DIE 
to be found, by adding the rriple” of all the roor-l 
the quotiene (conſiſting of what ng of ' plac 
ſoever)) to the 2riple of the ſquare of ſach root, all 


they are orderly placed according to the 14 and" 
Rules. 
Nate 
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he 700r, except the firſt. 


= The praQtice of theſe three. Notes will be ſeen in 


following Examples. , | 
- Example 2. Let it be required to extraQt the Cube 
wet of 8302348. | 
- Having diltriþuted the number given into ſeve- 
mal- C#bes by pdints, as is direQted in the eighth 
Kale of this Chapter '1 demand th& Cube root of $ - 
{the firſt C»be on the left hand) which I find by 
he fifth Rule of this Chapter 
to be 2, wherefore placing 2 . , . 
in the quotient, and 8 rhe $302348 (2. 
Cube thereof under $ the firſt g 
Cube, I draw a line, and ſub- , —_ 
trafting 8 our 'of 8, the re- o® | 
'mainder is ©, which I ſyb- | 
Fcribe under the line. This is *lways the fir 
Work, and is no more repeated%in the Whole ex- 
tration, (as was intimated in the 3d Note afore- 
going; ) then bringing down the next Cube (towit, 
the figures ſtanding,.an the three following places ! 
'of the number propounded) which is 302, 'I 
Place it after the remainder o, ſo is 302, thegeſo!- ; 
'vend; this dong, having drawn a line ondefficath 
'the reſolvend, I ſeek for the triple of the ſquare * 
of the Toox, viz. the ror in the quotient, is 2, | 
"which multiplid by it If, *produceth the ſquare + 
4, the triple whereof is 12, this 1 ſubſcribe un- ? 
ter the reſoivend, in ſuch manner that the fgure'2 
in 5 


Note 3. The Work of the 10, 11, and 12 Rules 

"or finding of the firſt figure in the root is but once 
uſed in the extrattion of the rapt- of any number 
whatſoever, but the- Work of all the following 
Rules, 'is to be uſed for the finding of every place in 
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in the nnits place of this triple ſquare 12; maf 
ſtand direaly under - the figure 3, which is ſeatgy | 
in the third: place of the: ref 
ne TO | veng, (to wit, the place: gf 
$302348 (2. hundreds) according: to the 
5 14th Rule aforegoing ; _ Agaig, 


n — I criple the root 2, which prg. 
0302 Reſolvend. duceth 6, and ſubſcribe thi 
| n— triple number 6 under the. ſs 
I2 . © cond "place (or place of tens) 
o6 in the reſolveng, to wit, under 
a — © (according to the 15th. Rub 
126 Dijviſor., of this Chapter; then drawing 
aaa a line under the Work, an 
adding together the ſaid & 
numbers laſt ſubſcribed, as they are ranked, the 
ſum of them is 126 for a diyiſor (according to the 
16th Rule aforegoing. : 


That done, cſteeming 30, to wit, all the ple- 
ces, except .the firſt or place of units in the reſdl 
vend, as a Dividend, 1 demand how how often the 
diviſor 126 is contained in 3o, and not finding'it | 
once contained therein, 1 write © in the quotient; 
and now becauſe the ſum of the three numbers 
which ought to have been produced (according to 
the 18th 19th and 20th Rules of this Chaprer)by the 
* multiplicatiog of o (which was Jaſt placed in the 
| Jo amounts-toO ; the reſolvend 302, out, of 
which the ſaid ſum ſhould have been ſubtrated, 
remains the ſame without alteration, wherefore” 
having drawn a line under the Work, I write 
down anew the old reſolvend 302, and bringing 
down the next Cube 348, I annex it to the ſaid 
302 
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":9c 2 ; ſo there will be a new re/olvend, to wit, J 
02348. EY. | | 


DE . 
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ple' or multiply ,by 
gg and ſubſcribe the 
Produdt 1200  under- 
neath the new reſol- 
'yend in ſuch manner, 
that the - place of units 
in this triple quadrate 
1200 may*ſand under 


| Buy it by it ſelf) the Produtt is 400, which 4 


8302 348 (202 


A— 


03 02 Reſolvend 


- . 


I2 
o6 


the place of hundreds, 
or third place of the — a— 
refolvend 302348, to 126 Diviſor 
wit, under 3 ( accor. ——— —_— 
Up to the 14th Rule.) 302348 Reſolvgnd 

, I ſubſcribe the ——- x 


" — q* 


— 


le of the ryoor 20, .1200 
which is 6o, © in ſuch 60 
manner that the place ——— —— 
of units in this triple 12060 Druifor 
root 60 may ſtand ys ————— 
der the place of tens 2400 
at ſecond place of the 240 
J refolvend, to wit, un- o% _ 


der 4, then adding to- 
gether the tho num- 
bers laſt ſubſcribed, to 
wit, 1200 and: 60, in 4 
FE fach order. as: they are 
FF aaked in the Work, the 
Diviſor. | 


ſdm is 112060 for a” 
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Again, eſteeming the whole reſolvend | 
the firſt place (or place of units) as a dividend, 
to. wit, 30234, I demand how often 1- ( the 
Acſt figure of the diviſor towards the left hand) 
is. contained in 3 the correſpondent part of 
the Dividend; and though it be three timg 
contained in it, yet (according: to the firſt Ne 
at the end of the 21 Rule of this Chapter) I dare 
take but 2, for if I ſhould take 3, and proceed ac- 
cording to the 18, 19, 20, and 21 Rules of this 
Chapter, a number would ariſe greater than the 
reſolyend (from which ſuch number-arifing ought 
to be ſubtracted) wherefore I write 2 in the gu- 
#zent. | 

Then multiplying the triple ſquare 1200 befare 
ſubſcribed, by 2 (the figure laſt placed inthe 
quotient,) the ProduCt is 2400, which I ſubſcribe 
under the ſaid 1200 (to wit, units under units, 
and tens under tens, &c.) Alfo multiplying the 
triple root 60 before ſubſcribed, by 4 (the que 
drate of 2 the figure laſt placed in the quotient) 
the Produft is 240, which I ſubſcribe under the 
faid triple root 60 ; laſt of all 1 ſubſcribe 8 the 
Cube of the ſaid new root 2; under the place of 
nnits or firſt place of the reſolvend, ro wit, 

. under 8, and having added together thoſe three 
numbers laſt ſubſcribed, to wit 2400, 240 and 8 
as they ſtand in-ranks in the Work, the ſum of 
them is 242408, which being ſubduced from the 
trend 302343, there will remain 599g0. Where 
ore the Work being finiſhed, I find 202 tobe 
the nomber- of ” untities contained in the Cab 
root of 8302348 the number propounded : And 
becauſe after the extraQtion is ended there happens 
F '£0 
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' tobez remainder, to wit, 59940, I conclude that 
the Cube root ſought is greater than the faid 202, but 
kf than 2033 yet how much it is greater than 
202, no Rules ,of Art hitherto known will exactly 
diſcover, although we;may proceed infinitely near, 
2s by the next Rule wilt be manifeſt. 

XX11. To find the fraftional part of the root 
yery near ternaries of Cyphers, to wit, 00, 
600000, Or ©00000000, Ec. are to be annexed to 
the number firſt propounded ; then eſteeming the 
number propounded with the cyphers annexed to 
he but one entire number, the Extraf&ion is to be 
made according to the preceeding Rales of this 
Chapter, and look how many points were placed 
over the number firſt given, ſo many of the fore- 
moſt places in the Quotient are the Integers br us 
nities contained in the Cube root ſought, and the 
reſt of the places in the quotient are to be eſteem'd 
is the Numerator of a Decimal fraction, which 
Numerator conſiſteth of ſo many places as there 
mere points over the cyphers firſt annexed: So if 
$302348 were given as before, to find the Cube 
root thereof (according to this Rule) annex cy» 
phers in this manner. 
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8302348,000000( 


And then if you proſecute the extraQion ac- 
cording to the Rules foregoing, you ſhall find 
the Cube root ſought to be 202. 48, &c. that is, 
202 545 and more; wherefore you may conclude 
that 202 +2 is leſs than the true 700r, but 202 :#5 is 

S 2 greater 
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_ riesof cyp 5, to'wit, 6 cyphers to the ber. 
oPe » you wy not miſs 7:5 part.of an unit 
| the. true "root, a Iſo by annexing 3 ternaries. of 
yphers, to wit, 9 cypbers, you will not miſs 5:54 
part of an unit of the true 70, and: in that order 
> you may proceed "infinitely near, when you can- 
* not. the true root, The whole operation 
of the Taid Example here followeth, where you 
my ob obſerve, that for the more certain and eafie 
placing, as well of the numbers which conſtitute 
th feel Diviſors, as of thoſe which: conſtitute Þ : 
tions numbers to be ſubtrafted from the N- .* 
feveral and reſpeQtive Reſolvends, downright ling | * 
are_ drawn between the. particular Cubes, of the 
umk : IR firſt diſtinguiſhed by poing 
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the Cube Root. 
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” 2060: The Extraction of | - Book BY 
| In-like manner the Cabe root of 2 will be found 
to be near equal to 1. 24992, &c, that is, 1 705588 
and more. 

AX117. The extraQion'of the Cube root is pro- 

ved by multiplying the root cubically, to 
The Proof. wit, the root being firſt multiplied by 
it ſelf, and then the produ& multiplied 

by the root, the number ariſi ing or laſt Produdt (in 
caſe there be no remainder after the-extraCtion is 
finiſhed) will be equal to the number propounded: 
fin the firſt Exampleof this Chapter, the Cube ro 
54 being multiplied firſt by it ſelf produceth 2916, 
which .being multiplied again by 54 produceth 

ke” pI wit, the number whoſe Cabe root was in- 
\ n after the ExtraQion is finiſhed, 
there happerM to be a remainder, and that the 
root is found as near as. you pleaſe in Jutegers and 
decimal parts (by annexing cyphersas in the 22 Rul 
of this Chapter,) then ſuch mixt number expreſling 
the 7oor,. being multiplied cubically, muſt produce 
a mixt number leſs than the number firſt propound- 
ed, yet ſo near unto it, that if the figure ſtanding 
In the laſt place of the decimal fra&ion in the roor be 
made greater by- 1, and the mixt-number ſo incres- 
- ho lic 'cubicall » the Produt muſt be 
Treate! The namber rſt propounded : So in 
heEx = £32 = of this Chapter, if 202.48 
be-maltiplied cubically,. it produceth 8301 305 49, 
$&c. which is leſs than the propounded number 
8392348, but if 202.49 be multiplied cubically, 
there will ariſe $8302535--49, &c.- which is greater 
than the ſaid ofeg number. 

XX]V. The Cube root of a Fraction is found in 
this manner, viz, extraft the Cybe root of the 
Numerator 
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Numerator (according to the aforegoing Rules) 
which root reſerve for a new Numera- Wh 


nominator ſhall be a new Denomina- root of a 

tor; laſtly, this new Fra&tion ſhall be fr4#ior. 
the Conbe root of the Fraction firſt propounded : 
ied & fo the cube roor of 2F is 3, for the cube root of $8 is 2 
for a new 1\Vumerator, alſo the cube root of 27 is 3 

fora new Denominator. In like manner the cube 

rooe of 5 is 7. But here note diligently, that the 
frafiion whoſe cabe root is required, mult be in its * 
kaſt terms before any ExtraCtion be made ; for of= : 1 
* tentimes it happens that the Fra#107 firſt given } 
hath not a, perfe&t root, albeit, when ſuch fratFioz 
isreduced into its leaſt terms, the root thereof may 
he extracted: ſo in this Frat1on #4 neither the nume- 
rator nor denominator hath a perfe& cube root, yet the 
faid 4+ being reduced to its leaft terms 2 *, (by the 
fourth Rnle of the 17 Chapter) the cube root of this 
may be extratted, for the cube roor of B is 2. for a 
new numerator, alſothe cube root of 27 is 3 for anew 
denominator, ſo that the cube root of 2? (which is 
equal to 35) is fongnd to be 3. | : 1 
XXY, The Cube root of a fraction which hath 
not a perfe& Cube'root; may be found near in this : 
manner, viz. reduce the Fraction. given intoa De- 7 
cimal fraction, by the third Rule of the 23 Chap- 
ter, the more places art in the Decimal, the nearer -; 
will the root be found, but the Decimal muſt con- } 
filt of ternaries of places, to wit, either of three, fix, * 
ning, or twelye, &c. places; then extra theCGube 
root of the Numerator of that Decimal, as if it 
were a whole number” (according to the Rules be- 
fore given, ).which root found ſhall be a Decimal 
S 4 expreſling 


Sf > 


> 


oo =taFSRSR5 


eo Og T* 


*"* w E-Ex42w LO I oo - 


tor; alſo the Cube root of the De- te eube 


one inf he Exrraction of Book 
” expreſling near the Cube root of the Fradtion 
unded. | ;/ +108 
t. -"Soifthe cabe r00t of 5 were required, I reduce the 
*- ſaid 3 into a decimal, whoſe numerator may conliſt of 
| rernaries of places, to wit into this, 6665666666666 
- &c. then extracting the cube root thereof, 1 find 
$735, which is yery near the cube roor of +. 
XXPY1I. The Cube root of a mixt number com- 
menſurable to its root may be found in the' ſame 
manner as in the 24 Rule of this Chapter, the mix 
- pumber being firſt reduced into an improper fre 
. tion (by the 10 Rule of the 17 Chapter.) Fr 
- So the: cube ror of 1237 will be found to be 24, 
viz. reducing 1237 into' this improper fradion 
2## the cube root of *#+ will be found } or 24. And 
| here the ſame caution is to be obſerved as in the 
24 Rule of this Chapter z viz. the frattional part of 
the mixt number, or the improper fraftion equivz 
- . Jent unto the mixt number, muſt be expreſſed by a 


any extraCtion be made. | 

XXV11.” When the mixt number, whoſe Cube 
root is required, hath not a perfect cube root, this 
charaQer, / c. is uſually prefixed before ſuch mixt 
number ; ſo the cabe root of 24 is thus expreſſed, y/ c: 
| 24-Likewiſey/c. # denotes the cabe roor of &, which 
- tsa fraction, whoſe cabe root is inexpreſlible by any 
t troe orrational number: But if you deſire to know 
+ the cube roor near of a mixt number which hath not a 
© perfedQt cube roor, reduce the fraftional part of the 
” mixt number into a decimal (as inthe-25 Rule of 
this Chapter) and annex the decimal ſo found: unto 


| the, faid Integers with the decimal ſo _—_— 


prov 


Numer ator and Denominator in the leaſt terms before 


q the Integers of the mixt number; then eſteeming. 
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' decimal. Thus the Biquadrate root of 7 will be found 
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42500 entire number, extraCt the cube root thereof 
and from the root found cut off always to the right 
hand ſo many places as there were points over the 
aid decimal annexed, which places fo cut off ſhall be 
the fractional part of the roor, and thoſe remaining 
onthe left hand ſhall be the Integers of the roor - Sa 
the cube root of 23 will be found 1.334, and more. 

XXY111. I might here proceed to ſhew the extra- 
gion of the roots of the Biquadrate (or fourth Pow- 
o)the fifth Power, &c. but their operations being ex- 
ceeding tedious, and hardly intelligible without the 
knowledge of Alyebra,] ſhall only in this place touch 
upon the Extraction of the Biquadrate root, ' becauſe 
it. may be extracted by the Rules delivered in the 
32 Chapter, and refer the more curious Arithme- 
tician for further ſatisfaCtion in this matter, to my 
Treatiſe of the Elements of Algebra. 

FXIX. *A quadrate or ſquare number multiplied” 
by it ſelf produceth a Biguadrate num- SER 
ber: So 4 mulciplied by it ſelf produ- 7% <:t14# the 
ceth the Biquadrere 16, Therefore if a wE - VE ch 
number be propounded and the Biqua- TUEK 
drate rot thereof be required, firlt extraCt the qug* 7 
drate or ſquare root of the.number propounded, and. ; 
hen extract the ſquare roor of that roor for the. Bi=. . | 
quedrate root ſought. Thus if 20736, be a number. ? 

pounded,the Biguadrate root thereof will be found; 7 
12: For the ſquare root of 20736. is 144 and the  ; 
ſquare root of 144 is 12. When the number given . 
hath not a perfe& Biquadrate root, you are to annex _ | 

waternaries of Cyphers, to wit, either 4,8, 12, or,16s + 

c. cyphers, and then proceed as before ; ſo will you _, } 
fad the root near, whoſe frattional part will be. a, . 7 
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CH AP. XXXIV. 
The Relation of Numbers in Quantity. 


1, Hus far fingle Arithmetick : Comparatin 
4 Arithmetick inſues, which is wrought' 
numbers, as they are conſidered to have Relation 
- one to another, 
Boetius Ar. 11, This Relation confiſts in quants 
b 1-c4p. 21; ty, or quality. 
oF ITT. Relation in quantity is the reference ore. 
ſpe& that the numbers themſelves have one unto; 
 . another : As when the compariſonis made between 
Gand 2,or2.and6 : 5and 3,or 3and 5, p 
- JF; Here the Terms or Numbers propoundel 
- —arcalways two, whereof the firſt is called the Ante 
- .cedent, and the other -the Conſequent : So in the 
frtExample, 6 is the Antecedent, and 2 the Coe 
- F#quent : and in the ſecond, 2 is the Antecedent, 
3 | and 6 the Conſequent.. 
"© #:. Relation in Quantity conſiſts either in the 
a difference, or elſe in the rate or reaſon that is found 
betwixt the Terms propounded. 
»/FT. The differenceof two numbers.is the remain- 
3 der, which is left after ſubtraction of 
1 | frm the leſs out of the greater : So 6 and 2 
? being the terms propounded, 4 is. the 
*. difference betwixt them : for if you ſubtra® 2 Out | 
of 6, the remainder i IS 4+ 
VII. Tis 


— he quotient of the Antecedent divi- 


ak 


ing not once found in 2, there remains 2 for the 


- and this is either 'of /the'greater to'! | Urequal Reg 


KXIV. i 3 pp in ; Quantity. 200, © 


£4 The rate or reaſon betwixt rwo numbers is 


'B ded by the Conſequent: So if. it be Rate or Reoſon. 
| iemanded what rate or reaſon 6 4 
hath ro 2, I anſwer, Triple reaſon. - For if you I 
divide 6 the Antecedent, by 2 the Conſequent, 5 
thequotient is 3, 2: being contained juſt 3 times 
ins. In like nnunner is there ſubtriple: reaſon be= #2? 
wwixt 2 and 6, for if you divide 2 by 6, the quo- 2 
tientis 7, or (which is all one) 3, becauſe 6'bs- Þ 


Namerator, 6 the Diviſor being the Denomina- *3 
tor of the Fraction given you in the Quotient, 3 
according to the 9 Rule of the 16 Chapter afore-. E 


. be This rate or reaſon of numbers is cicher þ 
equal or unequal. 

IX. Equal reaſon-is the Relation -Fqud Reſon. 
that equal numbers have unto one IJ 
another: as 5 to; 6 £06, 7to 7, &c.” * 1 4-1 

X. Here the one being divided by the-other, the, 
— is always an Unit : For if it be deanas d n 

how often 5 is in 5, the anſwer is 1. A7g 

-XT.:' Unequal reaſons the relation that unequal? 
numbers - have one;.unto. another”: {- + 


the leſs, or of the lelsxo the greater; 

XTI, Unequal reaſon of the greater'to the ifs, i 
when thegreater Termis Antecedent: as-of 6'to'S 
5 to 3, andthe like. 4 
. X117. Here the quotient of the Aniecedent. « 
vided 'by” the Conſequent is always greater chan 
an Unit: So 6 divided by” 2, the Quotient 
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3 ', nad; 5 divided by 3, the quotient is 1+, 
E AT. Uncqualreaſon of the leſs to the'g 

.is when the leſſer Term is Antecedent 7 as: of # 
"6 3to5, &c. 


- XV. Here the quotient of the Antecedent 4 by "th 
- Ge by the conſequent 'is always leſs than -an unjjyllh q 


I | [So 2 divided by 6, the quotient is#or 3; an 
£ divided by 5, the quotient iS3. * 
£X/T. Each of theſe kinds of unequal reaſon | p 
7 again ſubdivided into five other kinds or.va 
|: whereof the three firſt are ſimple, and the- 
- TWO are mixt. 
4 XV11. The ſimple kinds of unequal reaſon & *y 
2 0Y > qo 2. - Superparticular.. 3. Se 


'S £ 


XPIIL Manifold reaſon of the greater to \ the 


E i _ leſs is, when the Conſequent is oo. 
; "Manifold Reaſon, tained in' the; Antecedent 'diven. 


21 4 to 2, $to 4, 16 to-8; which is called Double 


z becauſe the. leſs is contained twice in the- 
T5 ſo6 to 2 is ES reaſon, 8 to 2 fourfoll. | 


ry Te. 
| 37 


2. 
ide by of 2, the quotienc is 4. 


vt 
[: 


the Antecedent ain Y 
conſequent Go whole number: 3. 


X- The oppolice of this kind, 5. ofthe leh 
: - to: the greater, is called ſabmanifold+* ? 


; ms fold... Examples hereof are 2 to 4, 4 to % i b 
'$ to 16, &c. Likewiſe 2-t0-6, 2 to! 


2 to 10, &c. 


$ b; AT. Superparticular is, when the Antocedail 


contains the conſequent once, and 
beſides an aliquot part of the conſe-' 


quent 3, / 


£ 5 < 4 % 4 F S%5 | F4 ; £ / & 7 on 
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ſb part; &c. of the conſequent, as.3 to.2, 4 to 3, 


ak 94,6. to 5, and the like; here three divided: 


y be the quotient is 14, and 4 being divided by 3 
bs $i zent Is IF. 'In like manner 5 divided by 
e quotient is 14, and 6divided by 5 


oft itute 3: Solikewiſe 3 and one third'part of 3 
T_ 1.) conſtitute 4, and ſo of the relt. 


* Yanexed, is always an unit: As is obſervable in 
Jthe examples laſt mentioned. 

XX7I1. The oppoſite reafon of this 
kind i is Snbſuperparticular, as 2 tO 3, 


$24, 4795, 5 to 6, &c. 


cular, 


contains the Conſequent once, and 
'' beſides divers _ .of the conſe- 
lt: As 5 to 3, 7 to 5, 7 to 4, 

D'S 9 to 5, 11.to 7, &c. here 5 divided by 
the quotient is 1+, and therefore 5 contains 3 


Hens the quotient of the Antecedent di-; 
by the yent. is 2 mixt number, whoſe 
- part being -3n unit, bath: always for the 
ator of the-fr annexed unto it a num-, 


being- ixt-5/ aid 3, and 5 the 


ided bys the coufhyrns, the; 


the quo=. 
1s13; wherefore I fay 2 and half 2 ? char is 1); 


4X11, Here the quotient of the Antecedent divi-* 
Fd by the Conſequent is a mixt number, whoſe * 
Yntole part, as alſo the Numerator of the fraQion: / 


Subſoperparti 


XX1/. Supe - 29a is, when the Antecedent.- 


Superpartient. * 


and + of 3; for 3 and two thirds of 3 (viz. | 


compoſed of more-units than one: So the con-, © 


XYyP1. The | 


br Wider is; an Tok a - third, a cfogrrdy.o or 2 """ 


Þ fn 
« 
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; XXFT. The oppoſite of this reaſon is Subling 
partient: Examples hereof are 74j8P 
Subſuperportiem. 5, 5 tO 7, 4t07, 5 to 8, 5 togyyl! 
- to r1, and the like. _ 
XXVTI. The mixt kinds of unequal reaſon wilt 
Manifold Superparticular, and manifold Superpyy. Þ\u 
cient. ; = 
XXVITI. Manifold Superparticolar reafon 
Menifold Su- when the Antecedent contains the con. 
perperticular, Tequerit divers times, and beſides y 
aliquot part of the conſequent: as ty 
2, 10t03, 17t04,21 tos, and the like. 
XXIX. Here the quotient of the Antecedentj. 
vided by the conſequent is a mixt number, whoſe 
whole part conſiſting of more units than one, hat 
always an unit for the Numerator of the Fradjon 
annexed unto it; ſo 5 divided by 2 the quotientis I} Th 
23, and 21 divided by 5, the quotient is 43. i 
XXX. The oppoſite of this Reaſon 
is Submanifold Superparticular;n | : 
2to5, 2to7,3to7,4tog, &c.” Nl 
XXXT. Manifold Superpartient is, when the F 
; tecedent contains the conſequent dh 
A vers times, and beſides divers parts 
the conſequent ;, as8 to 3, 17 to 5,1 
to 4, 28 to 5, Kc. "1 
XXXII. Here the quotient of the Antecedent 
divided by the Conſequent is a mitt 
Submenifold $- Number, whoſe whole part as alf 
perpartient. the Numerator of the FraQion at- 
nexed unto it, is always a Number 
compoſed of more units than one : So 8 divided by 
3, the quotient is 2+, and 28 divided by 5, the 


quotient is 53. 
XXX]J1I, The 


5, 


; *'2 "7 F/ y . ” 


Submaniſold Su- 
perparticular, 


3 - 3s - * ey 


£26 X11. Thi Woke re ew is tot Su- 3 
intlege as 3 tos, to 17,4 to 19, 5 wah, 
Aut the like. 
F Ys 1 theſe are the ſeveral kinds of varieties of 
j ; rates -or Reaſons that are found amongſt 
». iawbers, ſo that no two Numbers whatſoever 
ff ib named, but the Rate or Reaſon betwixt 
them is comprehended under one of theſe five 
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is The Relation of Numbers in Quality, wexe of 
' Arithmetical and Geometrical Proportion. 


L] Elation in quality (otherwiſe called pro- 
; portion) is either the refe- 


- rence or reſpe& that the Reaſons of Vide Euclid, 1. 

{ & Numbers have one unto another, or ; we 

/.& df which the differences of numbers . Ys 
aye one to another. 


ought always to be more than-two, for otherwiſe 
cannot be a compariſon of Reaſons or Dilfe- 

aces in the Plural number. | 
41, This proportion is either Arithmetical, or 
{1 Gtometrical. h 
IS. Arith- 


; AL. Therefore here the Terms propounded 
| 


"_ ". Abs Dreportiowh Is; tay 

- numbers differ eeding to-an-4 Jul 

-- <—vogg difference, aS 2, 4, 6, 8, 10, &e: th 

2 and 4, gs 6, 6 and 8, 8-and 1p, &c. So 1,2, MW 

3, 4» 5» 6, 7» &C differ by Arithmetical Props. 

tion, 1 being the common difference betwin #8: 

them. Ov 

V. Arithmetical Proportion is either contin bu 

or interrupted. a 
VI, Arithmetical Proportion continued is, þ # 


» 2 Is the common difference bet 2 Bog 


when divers numbers are linked ts- #&# 
I. Continued. gether by a continual progreſſion of 8 © 


equal differences. Such are the. ex. 
amples laſt propounded, as alſo theſe r, 3, 5,7 
9, Il, I3, &c. And 100000, 200000, 300009, | - 
400000, EC. ad 
 . VII. Ina rank of numbers that differ by Arith ': 
metical Proportion continued, the ſum of the F* 
firſt and laſt Terms being mulciplied by half the 
number of the Terms, the Produft is the total 
ſum of all the Terms : So it being demanded, haw 
.many ſtrokes the Clock ſtrikes betwixt midni 
and noon ; the Terms of the Progreſſion in this: 
queſtion are Twelve, viz. 1, 2, 3, 44.5, 675 $,% |. | 
IO, 11, 12. for in that order the Clock ſtrikes, |: 
wherefore if I multiply 13 the ſum of 12, and'r NI * 
(the firſt and laſt Terms) by 6 (being half the 
number of the Terms) the Produd is 78, which 
is the total ſum of all the Terms propounded be- 
ing added together. | 
FVITIT. Or thus, Multi iply the number of the 
Terms by the half ſum of the firſt and laſt Terms, 
and then likewiſe the ProduCt will give you the tony 


—_ EX-2-4 


kilos eb. nn L .- 


* & Bag P ts HF v s Oualih ba Ba > cas "297 TRY 
ill ons, So ts, 17; 9595; I being gji- . 


p, their total i949, for 8 the'half ſum. of 13 and 
= the firſt; and laſt Terms being multiplied by 6, 
the. e number of the; Terms, the- Produdt is 48. -- 
1 22 Three numbers-being-given, that-differ by 


hmetical.proportion continued, the mean being 


ouble is tet corthe ſum of the extreams :. So 5, 


E , beitiggivenjs being doubled, is equal to the 
-fum of 5 and 7, the two extreams.. . - 


:, X, Arithmetical-propor 


»may 
be =. ug either: upwards. o Upwards. © 


% 7} © Þ -Y when the term#'of the Progreſſion 


increaſes theſe, 2, 4, 6, 8, 104 12, fc. or theſe 
1,29 3s 4 5, 6, &c-:-4And this 1aſt 'rank is more 
I acularl y termed "Natural Progteſſion. : 


35. Here when 'tbe firſt term: is alſo the com- 


i i ance of the terms, the laſt term being 
| he numberof 'the terms, the quotient 


1 fill give ive.you chedfirſt term of the rank : Again-in 
this caſe the firſt erm mulciplied by the number of 


"the terms produceth the laſt term: So this rank' 3, 


669» 127 Po 18, 21, being propounded, wherein 7 


both firſt term, as alſo th& common” ” diffe- 


; AC of. the terms ; I ſay 2c the hſt term being | I 


442X111. Arithmetical-prope | 
wards is, when the tefns-&f vt ; pro: ky ' 


by 7 the number of the Terms, the quoti- | T 


"nt is 3.the firſt term 3-contrariwiſe 3-the firſt term #7 
multiplied by'7 produceth'24-the liſt terw. {+ 


% VL 7 tinued down- ; 


greſſion decreaſe :.. Such: is- 7 
324 29, 26; 23, 20: And'4o, 
25, 20, Is, Lo, 5.* 


T 


wa *, . Ins as \ ak i $461, 4 " $A F_s. 
[ > he: - * 1 3g 


"XIV- ws hay the laſt term ng As es, 
' 2rbis Rule bs in 000 difference” of the terms, the | 
Ee owſe of term being divided by. the 2 Numbe 
/-- be 12th Rule & Of the rerms, the q UC 
{ foregaing- you the lalt im 
” term multiplied by the under of; ie te 
duceth the firſt term of the ri 
For Example, this rank 40,5 


by $- the number 'of e ter 
he laſt term : On the other fide 5 alt” 
being multiplied by 8, the produc yi ms” 


term. : | 
XV. Arithmetical propor n Jaten 
when the Progreſlion: 
2. Interrupted. ay in theſe anger ©3- 
- 2 and 4 being Fr o00d ines 
to differ accordi c Arith bmetical prop 
but o do not 4 and 8 differ, ; mou | 
- difference betwixt 2 ay, nd, 10, res, 4 
x difference betwixt 4 and '$, iS 4+ \ ar | ne. 
By 14, 17, 233 Uiſfer by Arit thinetical 


"I "M imbers teingairen, Nats f by 
Jporti continued or inte 


"The two- means i$"equal'to th * f | 
0 S Fz 6 1, 8, Ding i © 
ven, the ſur | 5 i 
equal to the of 5and! 
and 8,-14, 17, and 23," being pro ed ti L. 
of 14 and 17 being added togtther'ix equal to' the. 
ſum of -$ and 23. © Ao 
XFV11, Geo.” 


K-, Dk 
wer $ er gc 


7 by % _—_ 3 
We 9,325 &c. which life © 


i 


i, for a9 1. is half 2, ſoz |} 
| = 1 I 
| 325 I F 


50 
# 5—<0Y 


riion continued is, w 
75" Fe os omignrd.. 


by it ſelf pro- 
Me d 
rey aka 
ul being moltiplied by oy roor, produceth the 
| propor- 


I» F969 we. be Relation of - C  Booky k 
Bc next dove it, and then the nunibes #+.. 
> comprehended betwixt 1, and the laſt rd 9 J kv 
duced are called mean p oportionals: Pa: inUM | Ly 
_ rank: of proportional, nualkl * 2; 4 Y as 
&c. 2 the root being mulliMed: by it. ſelf * prod F &g 
ceth 4 the: ſquare,- which. bo 2 again obirighl ''Þ 
by 2 bene $ the cubs, then '$ bein 4 3 
- plied J 2 the product is 16- the biquaUrac 
ere CINE ow, and: here: 2, Pi 4 


TOP on 82 
rit Di of pommcſiney nt nol £. uh 
"continual met WA. 


IG, t v5 in like "ma! foe To 119 Me pr Bcetns 
» 36.4 likewiſe multiplied 'Þby..it" Fa prod | 
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We then Fe 'the firſt term ont of © 
& remainder. by- a number” 
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; fo this. rank 2,65 18, 
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L "the produc of the extreams; 
& pro 5 g-1P $3 times $þeitl 
fo 4 times 16, is likewiſe 64.. © 
Geometrical Proportion interrupted is. 
hen the progreſſion of like reaſon... 
[2 in ſuch ſort that 2. "ate 
our” numbers..being. given, the like © 
bs | fon is not found betwixt theſe@nd : 
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and fourth ; of this ſort are theſe numbers 2, 4, 16, 
32: here as .2 is to 4, ſo 1s 16 to 32, for they dif- 
fer by-double reaſon ;3- but as 2 is to 4, ſo Is not 4 
to16, for 4 and 16 differ by fourfold reaſon, 4 be- 
contained, 4 times in 16 : :So likewiſe 4,8, 8, 16, 
iffer according to Geometrical proportion inter- 
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7% the number which ch followeth ſach ſign; 

d from the number panting " 4p 


Fhis + iv igmcof #taly [es 
the ranbg which precede > 
tiplied into, or-by ollow 
SO 3x4 impli that 31 i is 
 likewiſeby 3 x px Caderſtond the-conrinual ma E 
- tiplication of the- numbers 3,.4z'and 8; viz. 3 

to be multiplied by 4, and-the Produdt is'to; 
be multiplied by 8. Sometimes  alfo- the ſaid, 

- fign hath reference to as many of the pre 7 
or following numbers as have a little line" laced 

over them; ſo as;x2*x6 2x6x3 lignifieth that 


3 is to be multiplied by the ſum of 2 and 6, La 
wile | 


hepa x. : "Joy = 
_— x ; gx g: ——06 implieth that.g is 7 
Cn ialiey the difference between” $ and/5'2 
fo over if A and B repreſent two numbers, then * 
+ BorA B implieth the produ& of the, multipli- 
6 T ( ation of thoſe numbers : of ed B-C x A fg- 
PF [ " h the produdts ariſing from the multiplication 
4 wo exceſs of rhe number Babove the number C,. 
by (or into). the number A. Again, if AB and © 
A C repreſent two lines, then > ABx AC impli- 4 
wh a reQ2ngular Figure or- long ſquare made of, : 5 
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+ 5-218 ſignified that the ſum of 3 and 
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4 y Contrattions in the Rale of Three. 


| Uch as are well vers'd in the Parts of A- 
rithmetick, which have been fully Jaid;o-: 
a7 in the SEeTane Book, and. are mind- 
of the' Notes or Symbols before explain- 
- will find-mo Giſteutey: inthe 1,- 25 3s. 
19 Chapters of this' Hprndix, wherein' 
pendions operations no leſs delightful 
| 51 are "methodically handled, and the reſt” 
5 ak e as caſe to ſuch as are bur meanly ahgr—s} 
by, with: Geometrical demonſtration. ES 
” Tk*To repeat the brief ways 'of Multiplication {et 
Tforch in the ro, 11, and 12 Ruleref the fifth Chand” 3 
* ethoſe of "_ in the 11, 15,and 16 Rules 54 ack 
the 4 
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. competent knowledge in the operations off th Lig 
both vulgar and decimal. * 3 
Hr. ic will be no ſmall —_ ro che p 
' Ariehmetician, to have- vx Net : 5 - —_ he 3 
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following. 
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F  1V. Whena whote nuriberis. zivents hi ; 
| 'by a Diviſox, which is equal to rhe Pi ( vet F 
_. Multiplication of two fingle figures ad ©f 
TE > viding by chat. Divifor you may. 1000 
© ofthoſe fingle figures, and chew divide ; yon 
6 J* the otherh ſo-will the laſt ze'the ſameas7 
4 the Diviſion had been finiſht by the Diviſor fitft® S 
_ given: Thus if 3466 farthings be given to be lt Y- 
#>t0 To ſhillings, cauſe 3x 6=48, 1 firſt divide 3466 T's 


e+ | 3 "2 
£ 3) S466. » 1 
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x ich: G h the 2 farthing eng 
Ty quitzent, when 46a farthings are divt- 


&that-you are to reſcrvea farthing 
emaining of cbe. firſt Diviſion by 8, 
or EverF-unit remaining of the "ts 

S. ji The reaſon of 'the operation 


noer, if 7136 6 pence are given tobe re-- 
Loa inds, becauſe 2404.="1L alſo 6'x"46 
re x 736 pence be firſt divided by 6, 
ent will givea189 fix pences, and 2 pence 
io bedivided by.40;/ (that is by 
cec Jo Ee Dione towardsthe 


2 > firf Pajten add te cid 391 
291.: 145. $4..-which is the, ſame 
M Fen Wis pol when ga IE are divided by 
,, for mr of- 3. ==! ITO | 
5 i 2in, ſuppoſe Sa pence are given to be redw- - 
| ted into Shillings, foraſmuch as 4 --3'= 12, 1 firſt; 
Uivide 3463 by 4, fo there will-arife 865 for a new. % 
| Dividend and 3 pence remain: Then 1 divide the 
_ $65 by 3, ſothere-will arife 288 7 or 288 s. 
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an] \ will be _— bj $2- Agalth 
in the ſecond Pak the Diviſor 2 and the third tg 
52 being ſeverally divided by. their common : 
{ſure 2, the three new terms (in the third —— 
” be 1, 3, 26. Laſtly, working with. theſe. accortit of 
to the Rule of Three dire, the: Anſwer tothe queltion F 
 Corfourth term) will be found: to. be 78. - i | 
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the hardeſt tol 1 
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you may oblex 
Found after the 
:..for 14 {b. part © 
- of the price of 
price of 14 1b. a A 
price is. found b 
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| tor 1266 L. 28, 3 Fo 

«gui urger fa farthing or :5 of a: Pe» 

Helt money. exprelt in the.example, 
any thing * riſerh teſs than a quarter of 
18-1 \, 2,06" is ſuppoſed to follow  -: 
this note £00k rw: hich ſurploſages: ſome reſpect ;} 

"otght $6;.be. n adding all together : Now 

F albeit; 3n ref filing queſtions after this prattical - 

| = jere acre fore error, yet the Joſs for 


= XPT gee 1en che price. of 1 or an Integer conſiſts 
of divers denominations, as pounds, "ſhillings, 
"pence 3 and the price of a certain number of Inte- 

Bens, which exceeds not a ſingle figure, is requiredy. 


work 28 inthe following Example, viz. If it be re- 
tired to figd, what $ C. mult colt at 30, 135. 736. 4} 


- 68 it Is evident that. : C, muſt coſt 8 times 6” 


} 
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». err multiply, $ by 8 cine, al | [ 
make fogr pence, which lrelcr 18d 3 A». 2 
n, 8 times 7 pence- make 45.84. (to. wit, 

nces. make 4s. and ys on peer yon. mig, | 
wi ddin 4 pence in min racre > ep 

Ka - an ſubſeribe 8. yp er - 


Vi reſerve » mind, O's her -..” 
Aunt r the place'of pencez again, 1 times. 13 4 
ﬆ ings make 51. 45. ( "wit, $ Angels: £44 

ts and $ rites 3s, make" 4s.) to which ag iog Fe: 
- X 3 
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is evident, for if I FI 

s, then-112 muſt neceſſa- 

72" Limes. 1 Prblons or which is the 

13't net 2arthings ; but 13 times 112 

bx; are equal to twice thirteen ſhillings toge- 

Fogcethirteen groats, becauſe 112 far- 

compoſed of twice 48 farthings (or two 

1 lngs , J Gd * F 16 facthings, (or one groat; }. 
1_—yE he tr: tir f the ſaid Rule is evident. 
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3 | Arother Ex mite. W hen Sugar is at 55d-the pound 


zht,whatis the value of 1 C. cor 112 (6. weight?) 
nſw. 2 1. 11s 44.For in 5 4d. | 
Fecontained 22 farthings, Thens-. 4. 


ny peek ze donble of 22 ſbullings is-.., 


Troats make .. 
ch added together, give. 
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Cie 4 | 6 


one will, may” _ 
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7401. 16 5. 6d. The FE 
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performed by "of 
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) )fo the quotient - : 
willremain 16 my, 

| dich being reduced to phos," -and unto them 6 
+] pence being added (to wit'the's pence which ſta _ 
+ - inthe place of pence) there will ariſe 198 ts & + 
- theſe's ro plate to he to. right kand-re bers) 8 the f a 


n. 98 pence 
queſtion is 


followivg- 


> « gs < 20 
b- 100 +. . 


ens he ane 
1c \Cloth eohtgoln 18-4; what is the price 
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XX. When the glven gaig © fico OWA. 

roo Integers conſilts of ſome- numb ber: 1-P 
not exceeding 10, together with ſom Aligi 

or parts, of a pounds the operation w all. be 
different. from' the laſt mo -- s - ples, 


appear by the- reſolution of #þþ 
ſtion, viz. What muſt be allows 

44. at the rate of 61, 15. op. 
x45 1. 115. 6 4. thus found firf it, 
faid 21554. 13 5. 44. by;6C hu 
in the £iven allowance: 6&4; 
"ner of the laſt nom ar id-ſal 


then ſince 15 5. are &bval F, 34 
I.take 3 of 2156 13 1448; 


. Hkewiſe + .of the { G.2156. 4.5 4 'd [to 753 
ing fi . PLE ootiexr un; 

 derneath the produtt fir nd, and n 

ogetber, 1 find 145571. TT 1 for thee 

'-- produc, with which I proceed as 'in the "toe 

© Examples; and ſo atlength the Anſwer oe ery to: 
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--. amples, viz. 7 PT RN <> 
"Queſt. 1. How many. Þ bs at; 215. 254% { 
- the piece, ought to be. received” Ve 65 
of fterlirg money ?. Anſwer, 237 We + Fe 
firft and third terms inthe Au! 
riſe from this queſtion, being *© 
pence, the co ome will be thi 


2s. 2, If 100 Ells of 4 
Els of Antwerp make [ 


togeth ; ViE. z. whenon a 
| | - «Ts cond of anothea® 
THAT IEC , It o_ vir + - the third with. q L. 
h;the fourth with; 9 Oc. t two different ca 
ordinarily raiſed from fuch compariſon, view 
'f” 4. How many pieces 'of the firſt Coin att 
cava in value t0 4 given number of A 
-* the laſt Coint; Or, Fx 
1 ' 2. How many pieces of the Lf Coin are 
equal in value to- 4 given nuwber of pieces's- 
i the firſt kind of Coin. An 


; WF An Example of the frf caſe. 
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F35 : alls "of Vieta make' 14 ells at Lyons ;, 3 ells 
0 Aa and 100 ells of Antwerp 
akferr.; how ,many ells- of Yienna 

SC £7 at. Eranchfore 2. Anſwer, 35 
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| i gotcn be args in the fo 


= nding of the reſolu- 
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[$39 ars that, if 35 
bplace : 24 6.in the 


' Multiply all the giv terms which Rand * ia 
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the. rvle of- continual -mvlriplic on; -and- 
the laſt produc for 'a dividen Y 

continually all rhe terms : 
ces,] ſo ſhall the E&t-£ | 
rient ariſing from of ie 0 Div 
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term in the firſt column 
continual multiplication, 
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the rule for ſol olvy 
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F. 4989 ®; Tk 1% 245 x10 x g8 © 


7 fourth proportional laſt found, to” wit," 
F9 x 116. X22 , 

- a I's well viewed and compa: 
Fx 0x98 , h 59th 
ed with + forement | 

t rms given in the queſt n 

N | before expreſt:in words. 

4] F Note when 'the ſame muthl 

Miltiplicators in the Dividend , alc 
viſor, _ ſuch atoll CLy be can el 

and thereby' much labor will oftentimes be 
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e mach pretie' in calc alculating | 
eXactly* know the rate or pn 4 | [0 
- portion between wo'different weights, or nd | "oF 
*Fures or coins; which they: would =. ob; | 
ther, may by the Rule of Th EIT ws of pay 
portions for the more Tpeedy reducing of a he 4 
quantity <a ned of Weight,'meafure; &c. ints | 
©a-quantit » valve in/another kind"gf'Þ] | 
. In rhe ex} exprel iog of which proportions 
"It te very © Venier "that the'firſt number” or 
Antecedent of Ki Dbortinn ” made 1 or unity, 
and the ſecond term. or conf nent a Decimal, or 
elſe a mixt namber whoſe Frabfonal | part is a De. 
cimal, for then the Coin, weight,” &c. of the one 
place (whoſe term is 1) may be reduced into that 
-of the other place, by help of thoſe Tables and of 
Multiplication of Decimals without ſenſible error: 
For Example, It hath been obſeryed by ſome ings 
\ - Nieus Merchants, that 10046. of -Averaupeis weight Þ} 
* at London, are eq oat uhito 896..in Paris by the 
- King ?; beam, and conſequently 1 {b. Averdupoic ys } - 
4 nk to :#8 lh..or $9 1b. at Paris; (for if 100 gine Þ} + 
$9, then 1 will give 893) therefore any number 
. of pounds Averdapois being multiplied by .39 (with 
| . reſpect unto Multiplication of Decimals, explains 
-. edn the 26 Chapter'of the preceeding Book) will 
V proc ids 0 . Paris : Again, if 89 1b. of Parit 
{> be equal to 100 MT Averdapois, then 1 1b. of Park. 
» , will be near equal 10+1:1235 Th; of Averdupois 3 
- therefore any number of pounds of Paris being Þ . 
multiplied by 1. 1235 will. produce pounce vere } + 
dxpois very near. : 
$ Upon this ground I have collefted the propor- 
| - - tions in the following Tables, wherein I — not 
7 \{- 
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ave any to confide. «Aker 2-4 thy | fall know 4 

©YF them to; be agreeable to'tr th, for I_have only de- 
I; ived them From t of de yy ered {ha Mr. Lewis Ro- 


"jo- which praQice, ab Arithmets 
HJath no Enemy: but the Ienorane) will be 


ſerviceable. | 
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One Pound. | 4{5randols 
f Averdy. | Norimberg 
is weight 3 Naples 

t London, Paris 
nakes at 


ph 7? 
4 b OM a 
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1.14285, groſs | 
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-07 common weſght. 
-98 ſilk weight. . 

9. cuſt omers weight. 
+3333 

«4285 

+3333 
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«875 by vicont. 
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Dantzick do 320 1b. Aver. 


j 
4 
1 
b 


a” 
YE it 


dupois make ?. Anſwer, 37% .alb; "Seek in" the pre. 
cedent Table for Dantzick, and right againſt it you. 


” ſhall find r ,16 which ſhew' that 1 {b. Averdupojs 
| is. equal to 1.16 tb. at, Dantzich, therefore multi-' 
+ ply 320 by 1.16, $© will the produtt be 37:1 .21þ,' 
-* of Dantzjch, as by the Operation. is manifeſt. 


Aver. Dants.. Aver. Dantz, 
1.5.1. 16:: 3320 487ES 
I « 16 


yy 1990 
320 
320 


* 37120 


i ” | : wy we ; BE THY IS : TID 46 BY ' 1 
"B44 TABLE for the Retluttion of the Weight Y 
r | | of divers Foreign Cities and remarkble Place | 
My #0 Averdupois Weight at London. * 
wn. ; \ *? 
o y y: £Þ.* 
; Antwerp Ib; 
Amſterdam 17.04 
Abbeville I.IHIIT. 
Ancona Fw Fogsg. 
Avignon j- % 78 
Burdeaux | 'S .$923 
on Burgoyne a 1.0989 ., 
go | Bollonia 'S | 1.0989 : 
= 1 Bradees -Y .8 
'D | Callabria S | 1,0204 
E | Callais 3 4-73 
& * Deep S& +9344 | 
S | Dantzich | = |1.0989 
_ Ferrara VS .862 
G | Florence &) 75 
= 78 
Flanders 10 B 
general 1 29433 
Fa L.07 
ſubtle, 71 
Gene | | 
L groſs, j L7 4 
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One pound weight in 


; ſuttle, 
Venetia\ 


Ty Hembur 
] Holland 
Lizborn 


common weight. 
Lyons filk weight. 
cuſtom weight. 
Legborn .. 


—— 


Millain * 
HMirandola 
Norimberg 
| Naples 

Paris 
I Prague 

Placentia 

H Rotchel 

Rome 

| by Vicoat. 
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5k common weight 
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groſs, 
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Gets e comes 


L Yrienna 
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makes at London of Awerdupois weight 


Tib. x 
.OB6F . 


I .0526 
I .r35 
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+9345 
«+0204 
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"0p TT” 
2 1 The uſe of the laſt mentioned Table, will be 
anifeſt by. this example, VIZ 


| *% ws b, weight at Hanbox, bow many pounds £.. 
Averd upozs ? 
Anſw. 243: 37 6b. 


Seek in the Table for. Hamburg, and right againſt 
it you will find 1.0865, which ſheweth. that 1 lb. of 
Hamburg makes 1 G92 5.1b. Averdupois z therefore 
if 1.0865 be multiplied by 224 the produd will be 
j_ Averdupois, 


I...1q 0865 . - « 224 
224 
> | 43460 
21730 
21730 


. 243[3760 
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ares of divers Foreige Cities, 
; remarkable Places. 
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One Ell at, London makes at 
5 
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Lucques 
Florence _ 
Ailan 


i L Jſtes 


ade, 


I, 5649? 


1.64. 
T.65 
1.74 
2.08 
1.66 
I-57 


1.6666 | 


e Ells 


1.3833 


1-45 


1.03 


2.0866 | 
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1.0166 >Aulnes 


I.57 
1.8 
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| Dp. . 4A Table. ; Y 
38,, 1\Sevd "FEE 

/'t '% Lisbone [ ( , 
Fil 4- Caftilia 1.3875 >Vares | 
1 Andaluzia 1.3625 ) 
1 $ Granado 1-3625 q 
wi | Genoa 4.8083 Palmes , 
| [x Saragoſa 55 = : 
| & Rome 56 A 
| 5 Barſelona +7125 Canys | : 
l = *'Palentia I.2125, 
ED - © | 

| ['— . 


'T he uſe of the aforeſaid Table will be manifeſt: 
by the ſubſequent example, iz. 

In 325 Ells of London, how many ells at Anwerp? Ly 

' Anſw, 541-645 Ells: Seek in the Table for Am- 
werp, and right againſt it you ſhall find 1.6666 
yhich being multiplied by 325 produceth 541.645 
4 of Antwerp, as by the operation is manifeſt. 


45. $4086 - +323 -. + 
325 
83330 
33332 
49998 
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[4 Table for the Reduttion of the Meaſures. of 
dtvers Foreign Cities and remarkable Plas 
to Engliſh Ells. 1 


ad. 82 
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S One Vareat' |, 


One Brace at 


= | Franckford 


Maſtrich 


Dantz.ick 


makes at London 


Leghorn 
Madera Iſles 
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et Dell, VS.” ©." of +.» 4 
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 - cSevil ? C7497 | 
| F- Lisbone | Lo | 
> <Cefile. » +7207 
| if Andaluzia V 7339 
; *: Granado \ w | 173391 | 
-| One Palm at Genus %þ & 2 .207958 } 
i 8 CSaragoſa F 1 1.3181 | | 
"ov  JRome 8 1.7857 | 
"5  JBarſelona | 1.4035 | 
"Ss J ARMS 4s 
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The uſe of the ſaid Table will be manifeſt by the 
ſibſequent example, viz. 
' In 930 Avlneſs at Lions, how many Ells at Low- 


+ Anſw. 718.028. Seek in the Table for Lions, 
and right againſt it you will find .9836, which be- 
ing multiplied by 730 produceth 718.028 Ells of 
London, as by the Operation is manifeſt. SY 


I - - «-9836...730 
730 


295080 
68852 


Dm 


LD — 


9518/0281 
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Note, That one and the fame kind of Weight 
Meaſure doth ſeldom or never alter from its perl; 
liar quantity, in the Kingdom or Common- wealth 
where ſuch weight or meaſure was firſt eſtabliſheq:M;- 
but one-and the ſame kind of money doth often rig}. 
and fall in its value in foreign parts: For which 
cauſe I have ſpared the pains of calculating Del 
mal Tables for Coins; yet to give ſome light to ſa 
as read modern relations, and want experiments 
knowledge in this matter, I ſhall here inſert a Tub. #l 
an the ſameeſtate as I find it in the aforeſaid MgN\” 
of Commerce, and refer the Reader, for further @ Ki; 

-FtisfaQtion, to the Table in Rider's Diftionary, con-W 
ceraing Coizs, Weights, and Meaſures, both ancient BY} 
and modern. by 
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<h; ” Exchanges of London, 


London doth exchange with 


1 


" Pence 

\ Placentia fierl, 64 for 1 
Lyons 64 for 1: 
Rome 66 for 1 
Gehoa 65 for 1 
Mili 64 + for 1 
WV nic 5o for 1. 
Florence 53 for 1 
Naples go for 1 
Lecchia in 
Calabria $ zo > 
B arri FI for I 

I Palermd $7 2 for x 
Meſina 56 4 for 1 
Antwer r24% 
& Cont i I fterl. fo 34 
Valentia 57 4 for .1 
Sarazofe 59 for 1 
Barſclona 64 for 1 
Lesborn 534 for 1 
Bellonia $3 2 for | 

. | Bergamo 52 for 

Frankfort 59 + for : 


LCenoa 83 for 
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London exchangeth in the denomination of 5 a | : 
ferling with all other Countries, Anwerp and tho 
nei ring Countries of Flanders and Holand ex 
cepted, with which ir exchangeth by the entire #-- 
pownd of 26 ſbilings Engliſh (or ſterling) (3 
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'CH AP. IV. 


Prattical Queſtions about various things : vig, | 7 
Tee, Tre, Liſs Gain, Barter, Fairy, 
and Meaſuring of T apeſtry. S by 


Of abatements N the trade of Merchandize there + 
oy poet are in uſe various allowances, and |} - 
Sag. abatements, known by the names of || - 
Tare, Tret, &c. concerning which j | 
” ſhall give a few examples, whereby 'the practical. Þ} * 
-  Arithmetician will eaſily ſee, that there is moredif- Þ. 
— ficulty in thename than in the thing z for the rate, | 
or proportion agreed upon, inany allowance or a. 
batement (be it called by what "name foever) be- 
ing once known, the Arithmetical work will quick- 
ly be diſpatcht by the Rule of Three, or elſe by that 
arid ſome of the former rules mixtly uſed, as will 
partly appear by the following Queſtions. 
F.- + - 


Groſs weight is compoſed of the Oueſt, 1: A Faftor 
neas weight of the commidity, hyyeth 4 Cheſts of Su- 
and alſo 1be Tare, 10 wit, the q C. 
Cheſt, Bag, But, &c. which con- gar marke A. B. | 
rainerb the commodity. D. The groſs weight 

'of each Cheſt in Aver- 


*  dupois greater weight is as followeth. | 


\ gb © , p 'E:* 22s SIT - th-+ 
Bio cos < Wh By: 
B. 4.10 ovelS #5; I 
Iles. 2” +... © 13 


D. [10 Jos Foes I7 %; 
The rocalgnſs weight ay & i A AI + le 


| | Now ſuppoſing the Taregi . -weigh bt" P 4 ac 
A [oben is is exupey; to be 37 lb. the queltior 


t weight: of Sugar will main; w! 
'l For Bu | Wn 43. 04h. 
bg C: q- p "bb. p- 
F.2 from 44. 6 If: os ©3: > £ "os 
Subtr. 1:01. Re. R2- ; 


- Rem. 43+ 0 * «+ - o37Mrne meghaf ng 


\ th, Wie: : 
of Te per C. 
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1 Queſt, ak If Rs 990.C. 34 
' Þ Tax is tobe ſubtratcd afigr + 
© (@r 1126.) of gr ſs weight, 
| remain © Anfip. 867 
-- £. The groſs we 
; by. _ SY neck 
1h, gary by _ 
OE 


h Chapter 
ive 1 cos þ AP 
ri gee lh: Three th ? 
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41 From Meer the TT.” 
þ 5m 1g I 2973 he's Tare. . 
Fs C..., qu. 61 
Reſt neas 971117=$67 Co 7 Þ.:5 


|  K when the nx mber of th, toibe/abated per C.. 
-s forTareis an aljquor part of 112, as in the laſt men- 
| Where Ds T Ts: Rs 20's | 
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w or. caſt; in as. 88-OVer- | To 


oght. "andin har 

quantity... Now. by 'y Makes 

y 1175 © weight, of ſame commodity, and is 

to ch ar che therenpo win; of the aforeſaid rate, 

Hons, Hole Jaany” Toyoaghs .M 
SS ig all ? Anſw. nh Ib. weight. 
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* 2Þ* This kind of 
= Queft. 4. Suppoſe a Merchant hath ,1222 4. 
«Þ-veight of a certain commodity, , part wheyeot he 
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; 
ww. 
oo” 


"bought: at a certain rate per 1b, and the reſt was al- 
lowed to him or caſt in-as.an. overplus, after the 
ntcof 4 1b. weight for every*160 /b, weight which 
ke bought z. the, queſtion. is, to þ | 
pounds neat. weight he bought ? Anſw. 
welpht. | | 


J 
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11795 tb. 


This queſtion is the converſe of the former, and. 
weth how to. make abatement, for Tree. .  - 


"*Oeft. 5. Itfrom 55 C- 4, 9». of groſs weight 


Tot is to be ſubttatted after the.rate of 16 |þ; per.” 
:nd from the remainder Tret is to þe abated afrer 
the rate of 4 lb. per 104. tb. the” queſtion is, What 
the neat: weight.is worth in-money afcer the rate,of 
$1.85. for every C:"(or t 1210.7) Anſwi 382 3%, 
- 7. The groſs weight in b. i @88'% 05017 
; At ; 112 o_ £ F: 6188, <p WM 
| we or 7 ©4035 $185 .. 08 Eo +: 
EZ NL. 6188-884=5304 _ a 
"| 77. 104 5 100 7: 5304 +. $1007, 
"7: . 12% $33 3 $100 . k824 
Fi, + 4 We: | $ +. 
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[ YU n , * % - 
* Queft. 6. A Merchant hath boy 
Linen cloth at 1r/ 5. per ell, whi 


| hngko ſell it at ſuch a pries.tha 


\ ciſely-after the rate of 1 } 1. for'every 207. that he 
-lid out ; the queſtion is to know at what Price he 


F evght to ſell the ell, that the proportion in the 
, | &S 3 _ 


allowance is commonly called Tret. 


to know. how,many Ko 
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FL loſs may be 0 obſerred? Arm. EQ. 3 147k 


"I: 2 —14=18} 
II. 26 . 184::11: 10 # pence 


Otherwiſe, 
g. 20: 14:11 . tf $ 


TI, Lt = ro = 


Que. 7. If-100'lb. weight of any commodiih 
colt 30 5. at what” price” muſt 1.16, weight of that ' 
commodity be. ſold to gain-after the.yate of rob 

| for every.400 laid _ Anſw.3 fs Lukes weight.” 


F. 100 . 110: $45, 33, * 
- TI. 100. 33.23 PEICELLC 


rehant ſelleth a parcel of Jewch 
0 py aponta money, thr 359% Pay- 
6. months ; the queſtion. is (his; 
DF Po! eq to be | J | hat vis gn F 

7 od £ iey. n of intereſt. 
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"F* Ga p. TV. Barter on d Fatoſh 504" 7 
q WS 3, - - 60" LIST. 
ZZ ::60 . 1800. b : 

. | Ouef 10.A. hath 7 pieces of Silks, which 
- Hite worth but 3 /. per piece in ready money, yet he 
F birters them with'B. at. 4 1þ, per piece, and at that - 
nate takes their'yalne of B. it Wools at 71.10 5.per 

* Fc. whichare worth but 6 1. per C. in ready money;the | 
queſtion is toknow what quantity of Wools pays for: 


7 ; e Silks,and-which of the two A. or B. is the gainer, 
"Find how much.? Arſw.. 53 4.C.-of Wools pays for- 
{ Ye Silks, ang A. ond 201. bythe barter. 
kd | 


'& 7 


js A 53t 
"I 3 : wt - 320 * 
or 94. 6:1 Joo «Jag 


- & Soit isevident that the triie. wth of the Wool- 

* which B. delivered was 3201. far which he received 

- F ealy of A. the worth of 300. in Silks, and there- 

= I fore B. loſeth 201. bythe barter. : 

"$ -2wef. 11. A Merchant delivered to his Faftor 
-T v0. upon condition that.if the Fa- gf FuBtorſbip.” 
+ or add to it 250 1; of his own: Mo- Se brief rules 
"Fne5,and beſtow his pains in managi | 

> Fthe-whole ork, he ſhall then'ligy 

I perts of the total gain.” *he-q 

-F ftion is to; know what ſtock 

« FfaQor's ſervice was eſtimated 
3-4ſw. r50 1. Ie * ; 

#7 The FaQtor's partof FER being+ the Mer- 

-J& nt muſt "neceſſarily havecthi St Ss which 


6 977 + . ?:: 600. 400, 
" HI, 400 — 250 '= 150". © | 
; Z1 Queſt. 


| * Queſt, I2..A Motckage deliyereth to his Fad 4 
3201. -and permitteth him.to, add to it 641. of ky BS 

own money,” i be c mployed in traffic, and 
agreement between them the Fidtor' $ ſervice is : 
maxed : quivalent-to a,certain ff 
tha if the total airy be. divide 
a E the to os three mxRv 

. Feceive.F of the total agal 
ſaid imaginary, ſtock. (bei 
'vice 3) the queſtion is, y n onthe Pt | 
.E3in belonging-to.'e nd what 5 & tbe FaQtors NY: 6 
Tervice was yalu Jat? ?' Anſw. The Merchant ;vf 
the gain, and the Fagtor t whoſe. Tervice art 
lued at g6.4. ffock,-.. 


43. which is fi 
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the FaQor is p 
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length, . proportion to an Engliſh = 
Jength,*as 3 to.4, =; conſequently the. ſquare IF 
: Far. one to the « xp of the Ret, as Rerea ; 

+ Therefore 


"-" s 332 
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For © Th fore i in a dire proportion, as 9.isto.16, ſo . 
1 { $2ny given number of ſquate yards Engliſh" to a 
- © auglber of ſquare'ells Zlemzſb, which will take up 

07. © equal ſpace with the aid ſquare ells E-giiſh.* Alfo 
k, | in a direct proportion, as 16. is to.g, ſo is any 'gt- 

yen aber > huare ells Flenijſh to a number of 
[ah yards Enghſh, which will 'take np' an "&qual 
ſpa with the ſaid Flemiſh ells: Therefore to reſolve 
he aforeſaid queſtion, firlt find thenumber offquare 
fards Engl tontathed in the id piece of Arras, by 

: I mltiplyingthe  lengthand breadth in yards mutual- * 
g | | G4 ' ONE + th ie other, then prote@according to the 
2 _aforefai [proportion ; fo the work will ſtand thus, 


T. 6 hed ven 25 ſquare yards Engliſh. © 
W.'9: i25 44 F ſquare ells Flemiſh. 


Otherwiſe. 


ds  Enol length 
63 yaras ' Fm. in eng. OG gh: 


by the Rule of Three in Flemiſh el] 
Alſo 4 yards 7 4 give in. ae” 
cells ——— 5 
T5 Therefore, Fw 
” £2 83 multi | Fe 9 
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FJ oncerning the feat IN d the C - 
ref 0n of. Tables to { purpoſs. 


F; "'N: rololaing, queſtions concerning inert f. 
money,: four-things are:to be-well; E 
to wit, Firſt, the Principal,.or-money. bs for gain 
ox. interel}z Secogylly, the time:for which-ghe {aid- 
Principal i is lents: Thirdly, the rate or- portion 
which the Principal $s to'the ſum.o Fe P rings 
pal and Intereſt z:gnd Four theIntereſt it ſelf: 
So if 100 1. be lent,upan.-condition that106 1.-fhall 
| be'repaid.at-the-end of a year,-the ſaid 100 /, is | 
 calledPrincipal;'thetime for which the ſaid prin- 
_.,, cipal .iz lent-isone year”; the proportion which the 
.  prine bears40.the.ſum of-the principal and in- * 
| ſuch as Ts the " | 
” -reſti Fa ſelf is 6 b;; ER | Z7 
B 1 Intereſt:is er. Simple « C mpoun ; ja | i 
-. * UL Simple Intereſt is that. which-ariſeth or 19. 
* couputed from th pring only : _Soif re0 4. be .| 
- "lent fortwo pom for | after } 
h |- "be rate of 6 po Pr 100 porno i rk will } | 
| 'be. L2 niiFay 4h. 6. pounds due ; L yer 
and Epc is due at theiſecand: | 


From the - princhl, gr als m. the intereſt - 
"thereof , and- therefore -it is. ca 4 ILL 
- Intereſt : So if roo-pounds be lent | born 3 | 
4 E Te aa 


yu ad after the rate'of 6 ca; fot: 100 b Pe one 7 
year; therewill ariſe beſides the ſimple intereſt'of  _. | 
be principal for three years,the intereſt of 6 pounds 4 
due at the firſt yearsend)-for 2 years, and the-in- 
Nan of 6 pound (due at the ſecond years end) for 
one-year following. 
oF Rebate or diſcompt of inoney is,, when a ſum 
+ }| of money due atany time to. come, is ſatisfied by 
f/ | the payment of ſo much preſent money; which if it 
| &f vere put forth at a-certain rate of intereſt for the 
L ] - time, Would become equal to the ſury firſt due ; 
" Pf 100 poundy, be due ar the end,of two years, 
and is to- be-ſatisfied by the payment of preſent 
F money upon rebate, ;ofter the rate of 6 pounds per 
| ent, pen, annum, imereſt, there ought to be 
WH: much-ready ' paid; which? in two years 
| ter the ſaid rate of-intereſt-would: be augmented 
\mnto. 2001. In like. manner if the-rebate or-difſ- 
compt. were to -be made after any rate -of.com-/. 
pound -4ntereſt, ſo-much ready money ought £o//be MN 
| he which at "ſuch rate of compound-intereſt, for 
time agreed. on, would become equal” to the 
ſum firſt due. Examples of the manner of computa- 
| tion by rebate may+be ſeen _in the terith an fe $ 
8 | teenth Rules of this Cl 4 
| +XZ-athe taking  ofintereſt, or uſe- motey, for "4 
: the loan-or Aabeeace of money - 8 
lent, .reſpe& muſt. be had to the rare The. funda. 
Jjeodby Aceh athenc, Which ns 5% A4p-4 ; 
nowreſtraineth a ons from ta- "2 
king more than 61. or the. intereſt comp * one 


or-ufe of 400 1, lent for a-year, but Frome, wt 


| p | Sis of 61: may:;be zaken.for.. 
creſt of 1009/4... lege for. halfa-year, x quarter 


| ofa year's: month, or any. other 6 of a year 
- - is notexpreſt inthe AQ; In this e. therefore we T | 
- muſtobſerrecuſtom and daily. praQice,-ſp weha : 
' find that 54. is uſually taken for half a. years iat *Y 
* reſt of 1091. and 30's. for a rter of a cat, 
| Ge. by which ptadtice, this following Ana 
(which is the ground: or reaſon-of the-.common 
rules for - computing ſimple intereſt) ' ſeems to be 
- aſſumed fora. lafe expoſition of -the- Statute, vis, 
| That ſuch proportion as the whole year Copeoli, 
to conſiſt of. 365 days) _ any propounded 
ſpace of time more or leſs than avyears: —_ 
* portion any intereſt (not exceeding, the rate 4- 
mited by the ;AQ) for-any erhace; gp lent for & 
year, ought to have. to thevintereſt of: the. any, 
Principal for the time proponnded : This:Anak 
yore the manner of computing fir 
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4V111.-1f the intereſt of-100 1.; principal far, one 
. whole year, or 365 days'be known, the limplein- 
./tereſt of any other principal, for any.; number. of 
'F days more or leſs than 365, may be found: ouboby 
\the following-Rule, viz. -: 
F ** Multiply theſe three: numbers according toghe | 
= "Rule of continual Multiplication, | to. --./+ 
| Tis "aha the given intereſt of 100 1, for 
I oF trap 5 the prin ally” whoſe inte- 
| ? reſt is PI A Pr m_ of 


' days ® , \reſer: < 
"product for a ery arg ay | 
ply 365 by too, and reſerve this pri 
.  Yiſor; Laſtly finiſhDiviſion, ſo 
| bethe intereſt-or gain ſought, | 
© ** Note here, that the two principals, to wit 1004. © 
| bi the.other propoutnded, are 19 poſed to be. oe | 
| and the ſame denomination':Alſo the literal 
requir 
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to find: out the intereſt of 4064.. for a week, or 9 
days at the __ of-6 1. for-1001, .for'a year, or” 

5 days; Firſt multiplying theſe three'numberg : 
6, 400, and 9 continually (viz. multiplying s b 
400, and the produ& thence ariſing by-7) the laſt 


product willbe 16800 for 2 Dividend; alſo multis” | ® 
plying/365 by 100, the produd is 36500 for a Di-" || © 


 viſorz Laſtly, dividing 16800 by 36500 (after cy... hy 
phers at pleaſure are added te 16800) thequotient” © ” 


.- (according to the fourth Rule'of the: 27th Chapter” 


of the- preceding Book)--will-be diſcovered to be! | 


this decimal .4602,” which-is#equal to'g s. 2 4,” 5 


1 ferth, (as will appear bythe brief-way of valuing 
a decimal fraftion in the: fourth Rule of the 26th 
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ks nee: pt Rules of Ebree, VIZ. | "TP 
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- parts of . a pound) -for any. number oh days-Ppro-s 
Younded at the ſaid rate of, intereſt, may'befound 
out by mbltiplication- only, iz Firſt muleiply © 2? 
the: ſaidy-decimal-,o001 64383 by the'-pringipat © 
F whoſe intereſt is required, then multiply thatpro+ . = 
- F du by. the-number of days. propounded, ; ſoithall 
this laſt produe.be-the- intereſt required 3 (but in 
FI | theſe multiplications reſpet..muſt be had :39-the 
"JF cutting-olf of places in the; produdts, , according to 
F the ſecond and -cbird Rules: of the 26th Chapter-of 
the preceding Book;) for example, if it be required 3 
- to find-the-intereſt of 1000 /: for-134 days, at.the 4 
fate of. 6. per cent. per anvam, the Anſw, willbe found © 
' 21:534-,..07 21 4.-105, 8 + for according to © -* 
_ the rule laſt given. : rp 1 


000164383 
\ 


F M i Lo V+: 


—— $5. fete . : s; v; *% tithe v1 at? 4 F on 
x [ORFs FE x )1 fy A - | \- 
But at another rate 6f intereſt, a pectfrdecint 

ioftead of the faid 000164383 (which ferves 

for 6 per.cen.'per anum) miſt be found out by the |} 
firſt rule aforego going, before the latter rule can "eoks 
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end; - aoibg years: be wit, the "hg #4 fourtit } 
years-;.) likewiſe the intereſt of 'th&'Flne' ſini'due } 
2t the fiſt years end; for three years (ro wit, the - | * 
ſecond, third and fourth years: Y all which intereſt 
tg edded to rite of che four” Years' rent, the , 
toral ſum will ſhew” what" the faid Arinnity will a- 
mount 
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end of any, ſpace of time' to | Hao - 
cme;;.by rebating or diſcompting at Kiva 2 
F: prenTate of ſimpleintereſt, it may / pleianmſte 7 
| gr by ;this ule; viz. Firſt); 1 727 a > 
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i Thus it appears, Soy 100 in 3 months '} 

; Uh Giln;2 4-theo"yo in $8 adn, c2oTRs,. | 

the &. 


: the Rulleof Felnſbip. 445 © 
oy s C . 2. x 50 * $3, 4 
the ſame rate ——————- —-ſo that. the Proportion 
ho 100.x'3 © 
of the gain of Ato the gain of His, 
_ 5,0" 0 #- 
_ RS 5 xa a; Bo 
Fo As 2. b5 Om—_—m——_— 

100 F 3, 


| ; Uboth the terms (to wits, ak Manbedehnd 

"crligen ) of the ſaid proportion be ſeverally mul- - 
1 lied by the ſaid Denominator 100i 3,4the pro» © 
Yi lbs will be in the ſame-proportion with thenum- - 
EY 


"ber of terins multiplied;: (by. men Enchil £ibe viz. 
"the gain ofa A will be to the gain of 


& 2.21005; < $08 


7 MN Laſtly, Becauſe 2 (the ſuppolitious gain cf 
+ aſſumed) is a Multiplicator as well in” the Anreces © 
dent as in the Conſequent of the laſt mentioned” pro» ,., 
, ' portion, it may beexpung'd out of both;and the ? 

in of A will be to thegain of Bin this proportion 
which was to be proved) to wit, . GY 


-A8706 x 345.to:50 x 8-5 14 


CE UH A, P. ym. 
A'Demonſtr ation 'of the Rule of Alligation. 
refinate, and ger of - the / aid __. in” 


Ps. Cons = 


+ Twolines or jE=ans. 


E jm = 2B | 
| _ | ZE | 
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; 1 4 ry Diagram beirg well z 
J he ſaid Lemma will be evi- 
b rag viz. 


AB x  AD=AC x AD,—BC x BE (AD) 
grad 
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| — 


by. ns © 5 $=10 x $4 = 4 F# $9 
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7 & > aa td EE et Ree ie to Rome ap me. 
184107. ahernate, | take the duilerence bel Ween. the 
' 4Mean, price aſligned for the mixture, and the Iwo 
|; other given prices, and plage thoſe difference alter- | 
-nately, viz. the difference between 7 and 10 be- .: 
ing 3, I write-3 againſt 5 ; like I 

F . being the difference between 7 and 5, 2 | 
'F 1 write 2 againſt 40 3/19.1.conclude,  '1 54/3 
| ; that-the quantity to be taken of thgh ——— 
ſort of Wineof 10d.the quart,mult have -  *.5 
ſuch proportion to the quantity of. 54. Y 


k7 


the quart, as.2 to3: That is to ſay; if 2 quarts at 5 
104. the quart be mixed. with 3 qu«rt4at 5 4.'the. ; 
quart, the total mixture 5 qzares being fold at 7 4} 
FS the 9«ar:, will: yield as- much money.as the faid 3 '* 
4 9u4rts at 5.4. the quart, together with. the ſaid 2 
quarts at 10 d. the quart ; as is evident by the ſub- 3 
ſequent Work. x ON x 


F-1 " rv 
g! G95 


ag 2 ge | RS. Þ = Het 
ts gnarts. pence. ff 
T. ET # : "30" = 5 bh Ia 
Hl. | 154-20 Ss 7x $=35 Us 
C. From hi ; pts it ap' | ears,” that when two 
things phe foes to-be mixrin ſuch manner as: the 
. Abig ati nigh the Ppettng 


- i 


lifferer 4 oor A. and C. be mokiphied ip. 
J : ſun of choſe. produdts will be <qual 49 the” 
"pr -arifing from-the multiplication of A, by 
> the ſum ow the hi differences. 
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- | B—A. CB—CA t x 


'£B—C|BA—CA=B—CxA 


7 Thedifference between B. and A. is B—A. which 
A by C produceth (as is evident by\the 


Lemma 
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Te _ "dongle in —_— bs: of this  - 
Chapter? B—CA-Alfothedifference between A 
EGis A—C, 'which' multiplied by B prodyceth 
| ——bG. Then the ſum;of thoſe two produfts. is 
BA—CA.. (for -+ CB and —CB. ex xpunge one the 
other) whick-fum is manifeſtly the ſame with the - 
produtt. ariſing from the multiplication of A- the 
-mean- Price, by B-—C the ſum of the aforeſaid dif- * ©; 
omen to wit, \the ſum of Ar and B—A) & _ 
+ A and-——Aexpunge one anot! 
{: When more-than-two things: of. different pricys 
are givento be mixt as aforeſaid, the | 
wilt not/be otherwiſe ; for if the ſum oflevery two | 
produ@t#'arifing fromthe mulciplication of two-al- 
/ | fernare differences by their reſpeRive prices, -be e- 
qual to the product of the mean price-multiplied 
F by the ſum'of the ſaid differences, the ſum of all 
the ſaid produQts will alſo be equal to the produ& 
of the*mean price multiplied by the ſom of all the 
differences ; as will clearly appear by view of the 
ſubſequent work. 


ITEM EE 
STO nn 
2.8 D>SES 
: DS TVS. , 
IL EET 
HS (DSS 
IS TFH. 
If - D.Pupny x,, G6 = 
ad. B+” K=F i M86 
_ ThnD+ Eb oH + KF. = G4 


This cles res of the eh | 


of Aligation.. 


OF TRE COMPOSITION OF 
| MEDICINES. © 


See mate of = Medicines, and Simples in re- |}. 
this in Mr. ]. ſpect of their qualities are conſidered } 
© DeebirMarhe-. in, ſome. of theſe five ways, viz. ei- | 
Ms 1 ther as they-are hot or cold, moiſt or - 
, f«ce, fo Tom- 4ry, or as they are temperate; fo | 

;\- 2. of P. He ſ3 y  . 
2on and I. that ſuch Simples or Medicines which 
© fer More's 4- work heat in our Bodies are faid to 
E. cnn be hot, ſuch cold which are cauſe of 
- coldnefs.”. 


G, alſo betw 
The or the, F= 
perature ; A 


ns 
| ( ween . 0 
oh middle: OY and: the fuperiour nambers 
wiltbe': which may repreſent the 
—_ Mlities hot bot and dry ; likewiſorhs 
Ho 1,2,344, which may ri n | 
$s*of ther quits cold jos m to 
x; He re repreſented'by. o. being the-mean 
le from whence the A degrees do "eres 


"SY nu = —— ; avs 
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Th Ovalities hot 
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IV. Since the Rule of Aligation alervate: IT 
| that of twa things miſcible, the one nul exc : 


ft 


*: 
[2 


oſs Sms 


and therefore t | examples- maybe compare 
with theſe. | "oi 2-508 $27 4 Es © p 


$ 
2 = #4 
p 1 2p % = 
Fo - wa =. 
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” ; LR 
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Having divers Simples whoſe  - ror are 
| known, to make a compoſition of mixture of 
|. them. in ſuch manner that the.quality of the me- 
=” dicine may be ſome mean amoggſt the qualities of 
_ _— and the quantity thereof atiy quantity 
gn b _ = 4 Wy - ; 
| Example '1,. An Apothecary hath four*forts-of 
Siunples, A, B, C,-D,  whoſe-qualities are as 
followeth, viz. A is hot inthe fourth-degree, B: 
E 1s hot in the ſecond, C is. temperate, and-D is 
, cold in the third degree z the queſtion is to know 
what quantities: of each ought be*taken, to . 
# - make a Medicine, whoſe quantity may be T2 oun- ' 
+ ces,.Jand the quality .in the firſt-degree of heat ? 
& - Seek inthe aforeſaid column AB, for the Indices or 
| Exponent; of the qualities of the Simples given, viz. 
- for A which-is hot-in the fourth degree, -take's'3 
» for'B which is hot in the ſecond, take 7 3 for:'C 


MW 
| 


which 


hich” is | emperabe, tak&53 an og D \ which » "1 
in =, ns dis op that-dones rank "4 
ppnmbers in the ſame.menner as the. prices of -- 
adizes inthe queſtions-of the 14 Chapter, 
Mong from the higheſt degree of heat unto 
the temperature,-and ſo proceed downyards toithe 
degrees of cold, ſetting 6 the Index or. Exponent of 
the mean quality propounded, which is.z degree of 
heat,” as -common-to-them all; ..then by ..crooked 
lines or otherwiſe conne& twoſuch Zudices, where- 
of one may be greater:than the mean, and the other. 
&fs, and- pong according to the Rule.of the 
s apjeenth £ hapter you, will find that- P .niake 4 
ledicine of 9 ounces, andthe quality: reſulting:to- 
$e-in-the firſt degree of heat, you muſt-rake x 
zounce; of A (being that Sim wple which was-hot in _ 
'Þ 4) 4 ounces of B, 3 ounces of C, and 1 ounce of D, 
[| as Arne be manifeſt by the proof, 


OLE be 
rd [9-1=-9 
+]B |7 x 4 =:28 
3 Ip an 
1-l.D 2s 28 
4h 9) 54G. 


Laſtly, by the Lal of Proportion you may increaſe 
. ated to the quantity of 12 ounces, and 
pe the -quality to;continue in the firſt degree of 
a Worms to the following operation. 


The qnantity IL I2 ounces, ©. 


By By other cottexions of the Sails other qua 
 tities of each Siiple would ariſe, but that hath by 
F ſufficiently manifeſted in the queſtions of the Boe. x) 
 cecathChapter.* 

1 H—_ 2. Suppoſe there are five Simple, 'A, B, 
C, D,E, whoſe qualities are.as. followethy. viz, 
A is hot in 3*: "Bisbotin2*.C is hor itt1*;*D is 
 eoldin 1*. E iscold in 3 * andit i$required tomlx_ 
£11" 4 ounces of B, © with ſuch quantities of therreft that 
| The quality of the Medicine may be CO, ? 


ix the on propounded. is. limited, viz. 4 
ounces, find gumbers which may be-in ſuch- pro- 
portion to 4 (the quantity of B aſligned) as the 
numbers I, 2» 4, 2 (the quantities of A, C, D,'E, 
in the aforeſaid Com ſition of t x ounces); are un- 
' io 3 (the quantity B in the faid Compolonay 
5 I} in manner following : 


_ 


010 _v-& 
0 3 EE 
3 « 4: + + 3$6&A: 
3 - 1 : :. 4 - 14 of C:{ to be mixed with 
= RE Rn WK 2276 5-000 a 
+ 23-3. 234-of E,.. 
_ St Ny 
: Prop, 1 II. 
& Medicine bei compounded of diyers Simples 


whoſe q jualities ar [quantities are known, to figd” 


| © x70 FRRG to-be compound 
irs» et 5, Vi». 6 Ounces of B hot.in 4*,, 
and three ounces of C hot in 3* pig pd. Þ 
* find the temperament of the Medicine, viz. the de-" . 
$ gree-and-quality- reſulting from fach.. mixture; 
beck inthe aforeſaid GColymn- AB for the 5-4 


4 waar qr 5m aaron ga 
| £24 Sitibes of E.2 then nee the quantity of By 
corapolſiti 


oy 
: «8 
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1 eee frhe 3+ a viz, the exact tem-. 
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them orderly:in;ranks x 
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quality of the Medicine. 


"Pal 
"UNO 


found 8}, which is the /ndex-of 34 degrees of. heat, 
and therefore the ſaid: Aedicipe is hot.in'37 de- 
Foraſmuch as-ariy two quantities miſcible accor- 


| proportion one-to the other, as the reſpettiye al- 
; ”. ternate differences between the: nean-quality of the 
-. - mixture and the qualities- correſpondent -ufits the 


this Chapter. 


"ed of 4 Simples, whoſe-qualities and quantities are 
known, viz. 2 ounces of A hot in-3*..'3 ounces 


againſt their reſpeQtive quantities z; then multiply, MW; 
each Index by its reſpetivequantity, and-divide the. W 5 
ſin of the produdts by the ſum-of the quaatities :. Ws. 
ſo will the.quotient be the: 7ndex of the degree and. i - 


= +» & ©, 


So it the faid example the Quotient will bs 


ding to the Rule of Alligation alternate, are.in ſuch | 


ſaid quantities, the demonſtration of :the aforefaid' | 
rale will be manifeſt by the Corollary aforegoing-in 


Example 2, Suppoſe a Medicine co. be.compound- 


A of B hot in 2”. 4 ounces of C temperate, 'and-y, 
& - ounces 'of D cold in 4*. and It it be hy 


F- *; bp 9g BS, 3 / «& nate Wh Oe "ORE ” hg A A Tap. 
ys ” F T. %E wes, VT {2 & 6 Wo 
XI $ 
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P i 0 Fs, £ 2 og. 4 
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ES : A 
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pd tl iry-rafulding' from ach PALS » 
prdivg © to-the. wee Rile,: I multiply:each Tu» | 
| &x by its- reſpeQtive quantity; | and divide 'the | 
7 fum'of the Products by oh ſun of the! quantities, ſo 
q the quotient is 45, which is the Index of 
To cold (for-the difference between 5 the Ivletof 
the temperature, and 4# the Index found, is # de- | 
yes of cold) which is the quality of the faid Ma 
jcine 


my 
4 * 

Ph = 
$ x 2=16 
7X 3=21 
5 Xx 4=20 
I x $= 

14) 62 * 


5 Kowngh 3» Suppoſe a Medicine to be ngangs F 
ed of ſeveral Simples, whoſe qualities and* quan- 


ities are as followeth, viz.. 4. ounces of a Simple | 
which i is cold in 2*. and moiſt in 1*. 5 ounces hot 
"in 3”. and (in reſpe& of dryneſs and moiſture) 4 
- temperate; 3 ounces hot in 2". and. dry in 2%. CE .A 
_—_ hot in 1*. and moilt in 4'*. 4 ounces cold j In - 

: and woilt: in\2*. the queſtion is ro know the 
—_ reſu}ting ! | 
In the reſolution of this queſtion there muſt be 1 
twodiſtin@ operations, each of them like to tha I 
-1n the laſt my VIKs ; 


& 


" 4, X 4 i RE wn 30 3 "DR x 
— h bor Ft WT TR Pa I - I HP - 
__ Pl OE 
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"MF woarys quality the STeRs 
nres-and 


re a Barge, 


Chicks the Index-of.77 4 hee Par nk 
difference between 5 the tuber of the tentpenninne* 
AS ay is 2+ degrees of heat.) 


mw 
E? [ELF 
3 x 41s | 4 x 4=16 
; 5 x | 
7 Xx $=24 | 7 Xx. 3=2T 
6 x 6=36 1-2. 6= 6 
2 x 4= g tl 3 x 4=12 
22) 117 ow 22) Ho (3:i 


2. Find in the ſame 'menner, the "7 reſult- 
ing from the mixture of the qualities dry and moiſt; 
| Logs oe mak, 3:7 which ithekbies of 1:2 de- | 

| . fo the quality of the ſaid Medi- 


Cine is 23- cagreve heat,and 1:* degreeof moiſture 
as by the operation is manifeſt. 


Prop, 11. 


To augment or diminiſh a Medicine iu quality accord- 
ing to any depree aſſigned. 


Suppoſe a Medicine to be compounded as fol- 
 loweth, vi. 1 dram of a Simplehot i in 4*. D—_ 
+ Hog in 3*. 2 drams hotin 2*. r dram hot in 1' 

- dramcold in 1. and 1 dram cold in 2%. Then will 
{ thequality of the aid Medicine be in 1 4 degree w_ 
X #. [4 | 


of the qualities oy Mae 7m fo will you find 543 V, be : 


= =STES=E7 


T3. 


Sap, VIIE " ARA: - WF. 
J he © (as will be manifeſt by the ſecdnd Propofiti- 
b. w) Now let it be required to augment the faid 
b dicine in JOE; viz, to add ſuch a quantity 
> Go: one of the Ingredients (or ſome other fim- 
” While) which may ariſe the quality of the Medicine þ. 
degree ; ſo that the temperament of the Medicine 
er-it is increaſed in quantity, may be in 22, ef + 
3 Make choice of ſuch a ſimple, the Index of 
whoſe quality may exceed the Index of the quali- 
y aſſigned, viz, make choice of that ſimple which 
s bot in 3?. whoſe Index is 8, then proceed accord» 
to the 1 example of the firſt Propoſition ; ſo 
will you find that if r dram of the aforeſaid Medi- 
ane be mixed with 3 dram of that fimple which is 
bot in 3*. the temper reſulting from ſuch mixture 
yill-be in 2*. of heat. 
Laſtly, by the Rule of Three, ſay, if 1 dram re- 
Fa dram, what hall 8 drams (the quantity 
(5 Fg firſt given) require? 
4 Urams: So that if 4 drams of a ſimple 
a is eto 3® be mixed with $ drams of a Me- 
dcine which. is hot in 1 #\ degree, the temper re- 
ating will be in 2*, of heat, as by the operation 
Tae. | 
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The Proof. 


4 
ket! D 

AFP 

62x $8=52 
8 x. 4=32 ] 
| 12.) 84(7 fl 6 
If it be required to diminiſh a Medicine in: qua-, £ - 
lity, you are to make choice of ſuch. a Simple, the, i - 
Index of whoſe:quality may be leſs than the Index | 


yd the quality aſligned,, and then to. proceed as: be- 
ore. 6 v7 
. Here obſerve, that if in queſtions of this' nature; 
the quantities of the Simples be expreſt by. he: 14 
of divers denominations, they are to be reduced to 
that weight which is of the loweſt denomination in 
the queſtion, according to the ſixth Rule of the fe- 
. venth Chapter of the preceding Book. 

The augmenting or diminiſhing of a Medicine in 
reſpe@ of quantity; Alſo the finding of the value 
of any quantity of a Medicine, the prizes of the In- 
gredients being known, will be familiar to ſuch as 
uaderſtand the Rule of Proportion, and therefore 1 

ſhall not inſiſt upon them, | 
| | CHAP. I 


», Chap. IX. 4A Demonſtration of, '&c. 461 | 
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CH AP. TIX. 


A Demonſtration of the common Rale of Falſe 
by 'two Poſitions, 


I, Hat the - ordinary double Rule of Falſe: is, 
and how. to be uſed- in reſolving ſuch 
queſtions which cannot readily be ap- 

plied toany of the other Rules of Arzthmerick,- hath - 


-been fully declared. in the 15 and 31 Chapters of 
the preceding Book; it remaineth to ſhew/ what 
kind of operation is preſuppoſed before the-ſaid  - 


Rule can be applied to the reſolution of a queſtion, 


= then'to demonſtrate: the-truth of the Rule it 
Fel 


TI. In the ſaid Rule of Falſe, look what operation 


-the queſtion requires to- be/ performed with. the 
-number ſought. and ſome given number or num- 


ay the ſame;kind of operation in every reſpe&1s 
to be made with each of the two feigned num- 
bers (commonly called Poſitions) and the ſaid gi- « 


-ven number or numbers ; which threefold proceſs 
-being finiſht- (whether it be by—any one, or all; of | 


theſe rules, to wit, Addition, Subtreftion, Multiphes+ . 
tion, and Djviſion) there will ariſe three remarkable . 
numbers or reſults, to wit, one reſulting from the : 


true 'npmber ſought, and two others reſulting from 


_ II. After the ſaid errors or differences are dif. 
covered, the Rule of Falſe will be of no force, unleſ 
this Analogy or proportionality doth ariſe, namely 
the firſt errour muſt have the ſame proportion to 
the ſecond, as the difference between the number 
ſage and the firſt feigned number hath to the 
difference between the ſalt number ſought and the 
ſecond feigned number ; here therefore it may be 
;  denianded, what kind of operation will produce the 
- _ - aid Analogy ! To this | anſwer,'when the queſtion 
requires the number ſdught to be increaſed, lefſen-. 
| £d, multiplied or divided by fome given number, or 
the number arifing from ſuch operation to be in- 
creaſed, leſſened; multiplied or divided: by ſome 
given. number 3 in. any. of thoſe caſes, 'the aforeſaid 
: nalogy will -neceflarily ariſe, as I ſhall here mani- 
- feſt in all the aid cafes. . Firſt, therefore I ſay when 
4J mos och ard pg (angly tne 
_.. fought by the Ku Falſe and; the.two feign 
livre) cup and.the ſame number is added, the 
ſaid Analogy will enſae, for in this caſe the diffe- 
rence between the firſt ſum and ' the ſecond will be 
| equal to'the difference between the firſt and ſecond 
+. of the ſaid three numbers ; likewiſe the difference 
| - between the firſt @m and the third will be equal to 
| the difference between the firſt nomber "and the 
hich may he proved in manner following, 


_- 
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&- Let there be. three numbers; to wit, 
F A a C 

ly $2. Fe. $ 


”_ *_ Suppoſe alſo that the firſt number A is greater 
ne £040 either of the nurgkers. B and C. 
- Suppoſe alſo, ſome number as D (3) to be added | 
- yo eagh of the id three numbers, ſo will the three | 
ſums be, : 


as "= M 
s | A+D] 15 
ws | 


B+ Dþ1o 
C++ Djs 


The Propofition to be demonſtrated is, that the , 

| + difference between the firſt ſum and the ſecond is 
equal .to the difference between the firſt number | 
and the ſecond 3 alſo that the difference between | 
the firſt ſur and the third js equa}/0 the difference | 
between the firſt number end the gbied. © | | 


- /: The difference between the firſt number and the | 
ſecond is, + ; 1 
A B | \ 4 

The difference between the firſt ſum and. the;ſe- | 


cond is, | 
Ff4 


But”: 
z &* F 


therz) towit, | ' 


Therefore the firſt part of the propoſition is 
proved. 4 * 0 

Again, the difference between the firſt number 
and the third is, © -+ ry fe 


= CU——_—_F | 
The difference between the firſt fum and the © dif 
third is, ha 
| A+ D—C—D fir 
. ty 
But the latter difference is manifeſtly equal to th 
the former, for + D and —D expunge one the 0- tl 


- ther, viz, 


Wherefore the propoſition is fully proved. 

' + The like property might be: proved after the 
* fame manner, when one and the ſame number is 
| ſubtraQted from' three numbers ſeverally. - | 
+ Secondly, when three numbers (namely the num- 
: bers ſought by the rale of Falſe and the two feigned 
Numbers) are ſeyerally multiplied by one and the 
* Tame number; the afore-mentioned: Analogy! will 
| likewiſe enſue, as may be thus proved. | 


Go a awe had 


_  Suppoſitions. | 
Let there be three numbers, to wit, 
A o B . ' ag 


3:5 «8. 


x. Map. IX. The Rale of Falſe, y 465. 
>Suppoſe alſo that the firſt nnmber is leſs than 
-of the numbers B and C. 

nin alſo, each of thoſe three numbers to be. 
goltiplied by one and the ſame number as D (4) 
” the three Produdts to be theſe, 


DA | 
DB 20 
DC TR + 


-" The Propoſition to be demonſtrated is, that. the 

difference between the firſt Product and the ſecond 
hath ſuch- proportion to the difference between the 
firſt Produft and the third, as the difference be- 
tween the firſt number and the ſecond hath to 
the difference between the firſt number and the 
third, v1z. 
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Demonſtration. 

Foraſmuch as (by. the r7th Prop. of the ſeventh 
Book of, Euclids Elem.) if a number (D) multiply- 
ing: two numbers (B— A and C— 4A) produceth 0- 
ther numbers (DB—DA and DC—DA the num- 

| bers, produced by the: Multiplication ſhall be in the 
ſame proportion as the numbers multiplied are, 
therefore | 


DB—DA . DC-—DA : : B—4. C-—4 
which was to be demonſtrated. 

Likewiſe when 3 numbers are divided by one 
and the ſame number, the Demonſtration will not be 
otherwiſe 


"2466. 


| of Dewnnficr of - Ming 
| .otherwiſe; and becauſe bythe ſecond Seftinn ori 
+» This Chaprer,- the errors in the Rule of Falſe aro the hh 
differences between the true reſult and the emo 
falſe reſults, therefore from the precedent Demon. if 


- trations it is evident, that the-aforementioned Ana. Mi 


logy or proportionality (namely, - when the firſt is 


error hath ſuch proportion to the ſecond, as the +4; 


difference between the number ſought and the firſt 1 


feigned number hath the difference between the 
faid number ſought and the ſecond feigned number) 
will ſucceed from ſuch operation,. as is before de. 


clared in the beginning of the third Sector of this 


Chapter. wo 
IV. "Now to diſcern- what kind of 
Fo know whe= gperation will not; produce the faid 
ther 4 queſtion 1 logy , —_— this 0's it, 
ule of When a queſtion requires ſome given. 
Rub __ number to be diyided- by the po 
ber ſought or-any part thereof, -alfo 
when the nnmber ſonght or ſome part thereof is 
to be ſquared, cubed, &c. likewiſe when ſome parts 
of the number ſought are to be multiplied one by 


the other ; 'I ſay from ſuch operations the aforemen- 


tioned ws ow: not- ariſe, and in thoſe caſes, 
the ordinary Rule of Falſe will be uſeleſs 3” as may 
partly appear by the two following Examples, viz. 
What number is that, by which if 360 be divided 
the Quotient will be 24! Here if two poſitions or 
-  'feigned numbers be taken, and 350 be divided by 
F =exchof them, the errors will not be in-the ſame pro- 
* "portion with the differences between the true num- 
ſought and the 2 feigned numbers, and therefore 
the rele of Falſe will be nſed in vain : yet if it be 
asked what number is that, *which being majtapliod 
by 


Fas. 


is i at tb s G 
OD, SIA Hoke; 
HOG 4 + 
$4 d, 2 ef 
> Mt 


ix ihap. IX. the Rate of Falſe: 467 © 
» offi 24 the product will be 360, the Hrſwer to this 
the Wincer queſtion is the ſame with the anfrer' to the 
tro rmer, and inay be found by the Rule of Falſe; but 
ws. Wich kind of interpretations and inferences are not. 
ta. Yilways obvious, and therefore ſince the prepara- 
tive work of the Rile of Falſe (after the number is 
taken by gueſs for the number ſonght) proceeds 

pradually from one condition in the queſtion to an- 

Wher,. it will for the moſt part be eaſe to deter- 

'mine whether the ordinary &ule of Falſe will take 

place or not, by. comparing the. conditions of a 

queſtion with the note before given. 

Another Example; a certain perſon being deman- - 
of F ded what number of years-be had lived, anſwered, - 
id Ff if of that numbery\were multiplied by 4 of the fame 
L BF nowber, the produ@ would ſhew the number, or his 
n F ape: here it will be in: vain to ſearch the number 
- F fought (which is 4o)) by the Rule of Falſe; for. the 
0 F aforementioned Analogy or proportionality will 
s F not ſucceed, and the queſtion cannot eaſily be re- 
$ F ſolved without Afgebra. 
4 Now from this ſuppoſition, that after the prepa- 

" # rative work of the Xalc of Falſe is finiſht, the errors 
» will be in ſuch proportion as aforeſaid; 1 ſhall make 
' | (it-manifeſt that the Rule of Falſe will diſcover” the 
 F number ſought. 

| Y. In the Rule of two falſe Poſitions there are*3 
| caſes, viz. the errors are either both exceſſes and, ; 
noted 'with-}-, or elſe both defeas and noted with, -* 
or laſtly, one of the errors is noted with}-, and the 
other with—. | 

In-the two firſt caſes the Rule is this, multiply 
the Poſitions or feigned numbers by the altern er- 
rors, viz, the firſt Poſition by the ſecond + 4 

| © 


3p 
SIR 


hat 
ne. 7 


"I 4 Dinonftrieianef s bs 


as ek EE Ps 
4 oat 1X « 
"2 4 Q 
A _ 
"% 
'46 


'the ſecond Poſition by the firſt error, and = 
-thoſe prodn&ts ; then dividing the difference of thi 39 | 
ſaid produds by the difference” of the faid errors. 
the quotient ſhall be the Or ſought by the ; 
queſtion. 

The demonſtration of the faid Rule here fol- 
loweth. 


| e: 
Caſe 1. When the errors are both exceſſes and no. 
td with --, 


Suppoſitions.. 


1. Let ſome number unknown and ſought by 
the rule of Falſe be repreſented by .-. A | 
2. Let the firſt Poſition (or feigned num-F 7, 
ber) be. FP 
-- 3. And the ſecond feigned mngber 
4- Suppoſe alſo that B is greater than C, and 4 
of them greater than A. 
5. Moreover yn _ error of the firſt 
Poſition to be . F 
6. And the error of the ſecond Politiong' 
to be ;& 
7. Suppoſe alſo that this Analogy will be found 
inthe ſaid numbers, viz. 


B——A. CA: {F530 ; 
*»» $, The Propoſition to be demonſtrated. 


7 ns db : _ 
5 Ms TY Vt regllt” &my 
* F 7 } is 'F.. 
#$ (8 s UF . by 
: . 


4 Demonſtration. 
on, 9. Foraſmuch as by ſuppoſition in 7, 
Ml s  B=A.C—A::F.G 
ol. 


- fo. Therefore by comparing the reaangle of the 
extreams to the rectangle of the means. 


GB—GA=FC—FA 


Ihe 


ti. And by equal addition of FA 
Fo FA--GB—GA=EC 
12, Again ; foraſmuch as by ſuppoſition in 4*. | 
B>C 
13: And conſequently out of 4*. and 12. 
: B—A>C—A 


WF 


14. Therefore out of 9®. and 23*. © 
F>G | 


15. Therefore 
FA >GA 


16, Therefore _ > i 


FA-GA > © E 
17, There- |! 


* Pet bY $ 


| 117. \. Therefore by ot KibſtraBtion of GB: *"y q | p 
the equation in 11. . > We 


FA—GA=FC—GB 


13. Wherefore by dividing both parts of the laft 
equation by F=G, equal quotients will ariſe, viz, 


FC—GB '9 
A= = — 


F——G 
which was to be demonſtrated. 


Caſe Il. When the errors are both defets, and noted © 
With — 


Suppoſuions. 


X r. Let ſome number unknown and ſought A 

-- by the Rule of Falſe be repreſented by 

| MF Let the firſt poſition or unfeigned num- - BY 

4 Jo Suppoſe alſo that B is leſs than C, and each of 
_ % fe th f the firſt 

*  $. Moreover, fu e the error 0 r 

| Potion to 'be .. chi or 

} 6. Andthe error of the ſecond Poſition ..... G 

| 7. Suppoſealſo that this Analogy will Be found 

/ in the ſaid numbers, viz. 


+. a FO” a # &\ F 70 x * 4 MOSBS, 9 3 We "1 þv p. -t IEM 
F WT * 2 TW. 5 o "Wa. gd > S © 5 Ne OY 
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| ©1 0 Propoſition to be 

; * 

n » 


FC—GB 


— 
— ——_— 


F——GC 


if ' Demonſtration. 
-g. Foraſmuch as by Suppoſition in 7”. 
A—B.d=<C::iF.6 


10. Therefore by comparing the reQangle of the 
neans to the reQangle of the extreams, 


FA—FC=GA—GB 
v1, Any by equal addition of FC 
| _ FA=SFC+ GA—GB 
12. Again, foraſmuch as by ſuppolition in 4*. 
| B>C 
13. And conſequently out of 4*.. and 12%. * 
A—B > AC 
14 Therefore out of 9*. and 13? 
15+ Therefore gary 


FAPGA 
16, There. 
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| 16, Therefore .*\ :1aþb 


FA—-GADP © 


17. Therefore by equal ſubtraction of GA from Po 
the equation in 11*. E- 


FA—GA=FC—GB 


18. Wherefore by dividing both parts of the laſt 6 | 
equation by F—-G, equal quotients will ariſe, viz, |- 


FC—GB + 

A=Z—— — 0; 

F—G $6 

which was to be demonſtrated. A 
Caſe 1Il. When one of the errors is an exceſs (t6- 
wit, noted by --) and the other a defef# (noted 

- © Tn this third Caſe the Rule of Falſe is this, viz. | 

', Multiply the Politions by the altern errors, . to- |: 

wit, the firſt Pofition by the ſecond error, alſo the } * 

ſecond Poſition by the firſt error, and'reſerve'thoſe | 

Produats; the dividing the ſum of the-faid ' Pro- Þ - 


duQts by the ſum of the ſaid errors, the quotients 
ſhall be the number ſought by the queſtion, 
The Demonſtration of this latter Rule here fol- 
loweth. _— 77 
Suppoſitions, | | 
1. Let ſome number unknown. and ſought? a | 
by the Rule of Falſe be repreſented by ',;;. :* 
2. Let the firſt Poſition be.... 5 wr 
» 3. 


+: 


-] » And the Jax ay 2:1545” ; - 
4 ye alſo Ts B is greater than G . a- © 
. $40” than' A;"@nd'that©'is leſs than A. - - © 

. Moreover, ſuppoſe-the error of the firſt2 « 

tion'to be. "OE, 

- 6. And the error'of the ſecond Poſition to be..'G 
7. Suppoſe alſo that-iils Analogy midks found 
i the faid numbers, et — Adi; nt 
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M2145] 2 A man dying gave to his aldeſt + Son + 
of 3 ot hefatons his ſecond Son 4 of53 of his eſtate, 
had counted. Their Portions, the one 

Eo get ; the remainder. of . 
t -wite and younger is of 


pak after hon 


$i being "re {t will-be mani, | 6M 
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| 7 i it apts that A andB working a , 
- I 20 days will figiſh that work once, together with 7 
r | 36f the ſame work ; therefore. ſay again 'by the - 
: Rule 6.4 Three. 
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| Queſt. 5. 
tis + ade hes ae ben bins, 
Ofque etiam, dextri fic quoque roms ped 
i ihe dextro oculo;" ternzs lacus iſte diebu | 
| Impletur evo, ſed pede big geminis.. : 
.: Oe ſufficiunt ſex hore. Dic ſimul ergo, 
K 3:4 0% ol; peſque _ valen oth 
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= by the moth Jlone in fx News. he 'Thes eſtion 

+ to find in what time the- twill be: 

F thoſe ſtreams be ſer open at 'once ? ? 4 
Anſwer, 7 days, MO. et, 7 
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ith ot os oy Hi man 24. andofevery 
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okit out .20'days; 
y da ihe WE alone could etl - 
O87 Arfwer, 30da VE 


, Nate, Ibis co be ſoppoſed that ttbabatd 6.72 
-- ofthe 20 days Where he grapk- lone, did drink 
as. muchas inthe-12 days; wherein he: 
his wife; henceft followeth;thatin: thei 
'Bof the ſaid. 2 o.days, he drank asmuch-gs his 
did in 12 5 rien Therefore by. the Rule of:Three fay, - 
If Sgive 12, whit 20.7 ey apbEe 
ing form of the work. + 
NA From. 43189 57", "hoy" As os, TR oa 7 m4” 
+ is POETS”; - of | I Te” bs ret | 


Says 
and 
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AC, 


od 7 $ Lys, in what: <4 
lon. the houſe ?” Anſw. 120 days: 
x Bs choapante: of the fourth queſtion, (find 
Rher rime 6 and B-working together will finiſh 
he houſe; ) Aſw. 173 ys- MO! 


I2 » 


77 Suppofiog the-work of A and Bto be perfor- 
us by one perſon, as D, the houſe will be. built 
+by D in 174-days, but by D and C: together in 

- || 5 days; Then ind. (according to the 12th que- 
| nw in what ermrentrk hermnpg of, op Arfw. 
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,' The proof my: "be: wrought uebeding to the 


fifch q 4 

Oueſt. 14 (Two Travellers A-and'B performs -- 
Journey to: one and the ſame place in this manner, - * 
viz, Atravels 14 miles every day, and had travel- 
led 3-days before B began ; upon the niath day 
B/ſers forward, and travels 22 miles every day ;' | 
the 


Ani 


ake Ai ofa ww, 'athe fad inwine thee 
£ ker y miles 4 bd rand cefore © 
2t for wt - 11S ONS? adore 


+ #3 ys 4, 
ey? miles a 
I. T4 - 5 X TH iv. 


I. Find how many: miles B gains of Ai ina hy 
SE. 8 Jes 3 5 __ 


Ew - 


ML. EIN? ts -SIS425 "14 41 AS 


: Queſt. 1x. ” Thcreiaay Wand which ara 
in compaſs...; Now. if at the fame time, and* from 
the Game:place,,.cwo Footmen Aand/B fetforwart | 


> blogs wr” 


to travel round abont the: ſaid Iſland, follow ky 
-- one another in ſuch. manner that A travelleth every ; 
. day 9/miles,-and B 7 miles 3; thequeſtion/is'to find , ) 


In what ſpace of time they-will'again meerzalſo how” Þ| 

E. many miles, and how-many times #bour'the Iſland © Þ} 

- each Footman will then have travelled ? 4 

. Anſwer,” They-will meet at-the end of 18 days 

_ from their firſt parting ;"and then __ will have tra- 
velled 162 miles (or. 4+cirats 


+ Ye! the 
| WhndYand B will have: yr vr r26' miles'{or 
KEE: * wes rope Sy ent "2 Yo 


4 $4 8 #5: . $rons - + Ye: - ©%4 
Ty Tos —_ W- % x 


is Pu % %. 


1 dns "miles. 7 ie Þ £0 B44 SHIRE 
Yon... x. | | FT I 
ah. \ | - 
4 tan oy 2 ng | 
| 5 +YS wlll 
Fre $3.94 . {mit . 12S - 
8 5 9 $1 3vby+ 17 
F, proto _ 

4 ? ' 36) 162 44 36): 126 (34. 

| m8 £-. 57 

-Queſ, 16. Two: footmen Aand B departat the 
fame thme/from-Zordop towards York, travelling, 
at this rates, vize A;goath:$ miles evgry day, B go- 
eth 1-mile. the firſt day, 2 miles the ſecond day, 3 
miles the third day, and in that progreſſion he go- 
| travelling. in every following. day one 
file more:chan in; the preceding day z:.thequeſtion 
wy 01 yen eg me qe ge 
$551 bk 
Wes I Gaaolve this-nd fucks lj 
exe oa ,of. miles; whigh:'A wo oh | 
I bich anahes! 16, :from:; which/fabtraQ;1, the reg - 
[80 Ig #5-he nomben of :days: fouRbt...-: >; 
t:> Queſt; 17.: 16 Exerc be-diitant. from London. 140: - 
miles: and that at che fame time'one footmap. be 
Pr Mes rayon babes my > JATIOR 

ev ay-0 +MyCH, ang andgi Bear LIN 
Joal & "Lorton, travelling oe day 6 miles, t iſe 
queſtion. is inbow nunj_ days:they. will meet- one 
another,. and how many: miles each footman will. 
have then HTS > ? YG 
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s alſo bow m 
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Hence-it appe ew. PR or + ep 
x eo ah N at at the . Sa dF 
-Þ og Akad travelled Ti Ume oft meet- 


a 


Ms ut} rek8 1.99; 


. 4” : : | 2 * ts __ b, 3 


Wi... 29 mils being ſubtracted fro $09 miles leave ' 
yp Fo miles, "whereof the half is 40 miles which B. had 

> travelled, therefore A had trayelled 6q miles. © 
-&. Now. to. find. how many. miles cach travelled 


M. 


Wa, 


Þd, > a P et wad wy 
Aally, ;fays.. ..:.. 


1.9 j 


er Þ :-1.; ni 95 ney, Foe ueailes 1... 
EE F $ . 403: f : 
WS en wa Tint "O43. FE 
b Yo 1 Isytl og go 903 no Btw or 
Therefore JA travelled , : C daily. 
Queſt. 19. There is an Iſland which is 1 34 miles 
in compaſs; now at the ſame time, and from the 
ſame place, two footmen A and B begin a-journey 
round about the faid 1land, but they travel towards 
contrary parts, at this rate, viz. A travelleth 11 
miles in every 2 days, and B 17 miles in 3 days, 
the queſtion is to find in what ſpace of 1ime A and 
B will meet one another ; and how many miles each 
 F will chen bave travelled ? | 
'| Anſwer; They will meet at the end of 12 days, 
"and then A will have travelled 66 miles, and B 68 
" miles. -_ R 
* 'Aﬀteer the manner of the fourth Queſtion of this 
Chapter, the time ſought will be found 12 days. 


days milei days miles 

" s 26 24S 08 

ware: add 17 
L wma nay Aays miles days 
333, « 3.5 134 +12 


W h The 


PF Oun o* 


-*trhe miles tr{velled by ext \witt be F602 1h ehis 
-4danner, TREE? 
| days miles days 


2 .--7-+5 12.66 tiles travelled by A. 
3 . 17 : : 12.68 miles travelled by 3, 


Oneſt. 20. If a Clock hath two Indices (or hands) 
one of which'(to wit 4) is carried twice round 
the whole circumference of the Dyal in one day ; 


_ and the other (3) ance in 30 days,> and that both 


at once ſhewing'the ſame point begin to be moved ; 
the queſtion is, in what time they will be again con» 
joined ? wy oh | 


s 


| Ig bel ang 2737 
Tor efnjmer, 55 day Of. 73. hours. W977 


«A 4 hos & T-QO3: .- 
day circum, days. circum, 
1 . 2 32: .:30 ,, 69. 

ſubrraft t 


Hence, it appears, that in Zo days A will have 
'* run through 60. reamferences, and 'B, one cir- 
cumfererice only in the ſame time; therefore A gains 
of B 59 circumferences in 3e days; therefore ſay, 


* - - 


: 


circuts. 5 J circum. day 
9.520 53 bis. Ty 

QueF., 21. If 6 lb, of nw cual in value to 

31b, of Raiſinsz 1b. of Railins to 21b. of Almonds ; 

3b. of Almonds to,5/b.” of Currants; 2/b. of Cur- 

rants to 18d. how many pence are the value of z{6. 

_ of Sugar ? Arfw, 214. 
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th | - Quef. 22. If 3 dozen oe of Gloves be equal 
|; | in value to 2 pieces of Ribbon ; 4 pieces of Ribbon 
n- | toy dozen of Points; 6 dozen of Points to 2 yards 
of Flanders-lace ; and 3 yards of Flanders-lace to 
'$1 ſhillings 3 how many dozen pair of Gloves may 
| {be bought for 28 ſhillings? "OP 
' Axſw. 2 dozen pair of Gloves. | 


i $'G.= 2 R.z 
$S S970.) | 
I< 6P,= 2L ty 2268) 4536 (2 
FEW —:& * 2 | 
7 ; E: 28 S= ? G. I 
4036 2268 


Queſt. 23. Suppoſe a Greybowrd to be courfing a 
Hare, in ſuch ſort that the Hare takes five leaps for 
every four leaps of the Greybourd, and that the Hare 
is one hundred of her own leaps diſtant from the 
\ | Greyhound; now if three of the Greyhownds leaps be 
equal to four leaps of the Hares'; the queſtion is to 
know how many leaps the Greyhoand muſt take be- 
fore he obtain his prey ? 

Anſwer, 1200 leaps. 


Hh 2 I. If 


I. If 3 , :2-4 . $4- 


therefore ſay by the Rule of Three, | 


EIXEA 
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IS.A L 
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ſtuff at 35. 4 4.the.yard; the q 


5 x4 = 20'ſubtraft 


—— ad ns 
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if # | +7 
q * 
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$f $h. .* 


Thus it appears, that\y of the Greyhounds lea 
are equal to 5+ ofthe Hee leaps3.and becauſe by 
the queſtion the Greybaund take 4; leaps for e 

of the Hares, therefore the Greyhownd in 

our of his leaps gains FR one. of the Fares leaps ; 


very 
every 


i 
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ci 2#F. 24, There is 2 certain room whoſe 


are. to be furniſhed 'with. Hangin 
| E.yay reffi@ncid ts know 
| how much money the ftyff will colt; . . 


$04 x 84 = 4164 ſquare, feet. -. 


; 396855: +; *707 m<at ni 5 

CIS +: 7 2eigol . ;1 

in, 34,4 3 = 114 ſguare feet in Pueye.d-of tuff. 
Pe yy aa 
{AELTS. » 49:57 3968. «; 14198 


Queſt. 25: There is a certain Walk which 
OK ; N V2.0 long 
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F. Chap: 'X. Cueſtians, _ 493 

\ Jong ſquare, whoſe length is40 yards, and breadth 

' 7 yards, to be paved with;ſtones, each of; which 
PS F being in form of a long ſquare is 28 inches in 
Jy length,: and: 24 inches in-breadth; thequeſtion is to 
Y | know how many: ſuch ſtones will be requiſite to 
Y pave the aid Walk ? __. ;«.,. 4 
'3 Anſwer, 540. x 


AGCSETE VU ISO F HC HITS 
» 2 Dnglaes! coaches ooo by 00 ont 
| 11440": 152==362880- ſquare Inches, -.; - 
111 bB:o's 5! 4 = ; 672 ſquare Inches. | 

' 672:94:11:::: 362880 .. 540 Stones. 
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Queſt. 26. Suppoſe a piece of Trpeſtry to be _5# 
yards Ergliſh in length, and 33 yards in breadth, tht 
queſtion is, how many ſquare ells Flemiſh are con- 
tained in that piece of Tape#ry, when the length of 
x ell Flemiſh is equal 2 of a yard Engliſh ? 

Anſwer, 37 5; fquareells Flemiſh. 


bay _ TY %S wg” <> bs” Rd a7 » 


53 x 31="=2 ſquare yards, 


Then becauſe of a ſquare yard is cqual tor ell 
ſquare of Flemiſh meaſure (for 4 x; = 2) ſay, 
W223 . 5: 7 + 3756 | a1 


Queſt. 27. A Workmanhath performed a-piece 
of Tiling bearing the formofa long ſquare, -whoſe 
length is 273 feet; 7 inches ; and breadth 21 fect 5 
inches ;' now when Tiles are ſold at the rate of 1 15. ' 
104d. for 1000 Tiles, and every ſquare of Tiling 
conſiſtingof 10 feet-av well-in length as in breadth 
doth-take up ooo Tiley, What do;h the ſaid-piece 
of Tiliag'amount uato93.) 57 7 | 
216 Hh 3 Anſwer, 


5 = 


Y wo ey; ES 
52 * 7 S MA2 j 
< 


494 Arithmetical Appendis. | 
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L. 273 5 x 21 5=3B. ſquare feet. 
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Queft. -28. A Merchant would beſtow 2207. in 
Cloves, Mace and Nutmegs, the Cloves being at 5 -. 
the pound; the Mace at 11 s. the pound; and the 
Nutmegs at 6s. the pound ; now he would have of 
each fort an equal quantity; the queſtion is how 
many ds he may have of each fort ? 

s, 


, 200 1b. | 


TT 
- 0 - 
22015: 4400. 3 200 
The Proof. 
6. s. t 


200at 5 amounts wito |. 50 
200 at 11 amonns uno ... in0 
200 at 6 amounts unto... 60 


Queſt. 29. AFaQoristoreceivea ſutnof money; 
and is offered Dollars at 4s. i4 d. which are-worth 
but 4.5, 3 d. or French Grownsat x. 1:44, which 

"- : are 


' | Chap. X. Queſtions. 495 © 

| are. worth, but'6,. the queſtion is by which coinhe | 

ſhall ſuſtain. the Jeaſt loſs ? WH wy 
- Anſwer, the. Dollars. 


4, d. d. d, 
$3 3b. 23043; 12 in 


That is, in; receiving} the, Dollars every 6s, 139, 
loſeth. 1 rs but. in recetvingthe Crowns-6s. 134. 
lokth 144, which is a greater:los than 15$34. - 

weft. 30. A Butcher agrees with a-Grafier, for. 
the feeding of 20 Oxen, during the ſpace of 1 2 e- 
qual months, but at 2 months end, the -Batcher 
adds 5 Oxen more, and.:6+- months after that, he 
added 10 Oxen more, and then it is agreed between 
them that the Graſier ſhall feed. them -all, ſo lon 
time as will be <quiyalent-to the keeping of th 
firſtt wenty during 12 months ; the queſtion is how 
long time he ſhall feed them all, after the putting. 
in of the laſt 10? | ep) 

Anſwer, 1 month. 

Conſider, thatas he receives more Oxen to feed 
he ought to keep them all 'the leſs time ; therefore 
work asthe queſtion imports by the *Knle of Three 


8.5. 4 46... 


Inverſe. 
mon, Oxen, 
I2 20 
Oxen 2 5 mon Oxe: 


| UW a6: ; 0 1-3 44-08 25 


Cu_——_———_—d, eons gruem—_n—_ 


If 254+. 17 »« 35 (1 mon. 
Hb 4 Que. 


Arithmetical 
Examples of  Oneft 31.' Two Metthants, vis." 8 
= ooſbip. T W | have entred Gontpatry; A puts 
in 5001. and at” 4 months end takes 
out acertain ſum, leaving the remainder to continue 
$ months longer* B puts in 250/.and at five months 
end puts in three hundred pounds more, and then 
| his whole ſum continues ſeyen months longer. Now 
at the making of their Accompt A findeth that he 
hath gained 1067 porinds,and B gained 1334 pounds; 

the queſtion is to know how much Atook out of t 

bank at 4 months end ? | 


Anſwer, 2401. . 
250 Xx 5 = 1250 
300 | 


550 x 7 = 3850 
5.100 
1333 , $100 : : 106; . qo8o 
: 5OO X 4 = 2000 ( ſubtra# 


CE ee i 


$) 2080 ( 260 
Laftly, 509—— 260=240 taken ont by A. 
The Proof. 
I, 7m0F. 
S0@® Xx 4 = 2000 
Subtr aft 240 

- 260. x 8 = 2080 
4030 


Queſt 
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FI Chap. X. - \Owtft 1075. 497 
Oueſt. 32. Five Merchants, viz. A,B,C,D, and E, 
have gained 29z51.- which they divide in ſuch ſore 
that + of the ſhare of A is equal ſeverally to 5 of the 
ſhare of B, 4 of C, 4 of D, + of E. :The queſtion is, 
what was the ſhare of eath Merchant ? 
' Anſwer, A162]. B $241. C qo51l+D 4861. E648. 
Divide a number at pleaſure into ſuch parts 
which may be- in ſnchi/proportion as the ſhares re- 
quired;. and proceed according to the ſubſequent 
operation. Ps 


- 


8% 14:38 

2 (162 for A, whereof js 8x 
— 4 '( 324 for B, whereof $45 8x 
If 25 . 2025:: <5 ( qo5for C, whereof Fi 8x 
6 ( 4.86 for D, whereof % # 8r 
8 (648 for E, whereof # # 81 


2025 


tn & Qt 
© Quan +> 


Queſt. 33. Two Merchants A and B are in com- 
pany, the ſum of their ſtocks is 3007. the money of 
A continuing in company 9 months, the money of 
B 11 months, they gain 2007. which they divide 
equally, the queſtion is toknow how much each 
Merchant did put in? 

Anſwer, A 1651. B1351. | 
' _Divide-:300 into two ſuch parts which: may be in 
proportion as 11 to 9, ſo will the greater' part be 
the ſtock of A, and the leſſer the ſtock of B, which 
ſtocks: being multiplied by: their reſpeCtive times, 
the produRts will be equal. 
tr 


II 
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9. "C11. 165 for A 


20 - 300 3: 
9 +» 135 for B 


Queſh. 34. Two Merchants, viz. Aand.B, are in 
com » Adid put in 325 4. more than B, andthe 
ſtock of 4 continued in company 7 + months. 3 
Put in a certain ſum which is unknown, and it con- 
tinned in company 104 months: after a certain 
time they divided the gain equally; the queſtion is, 
what each Merchant did put in ? 

Anſwer,” B 7501. and A 1075 l. 

Divide the produc of the difference of their 
Rocks multiplied by the time of A, by the diffe- 
rence of their times, ſo will the quotient be the 


ſtock of B. which added to 3251. gives the ſtock of A, * 


325 x 74=24374 
34) 24374 (750 ſtock of B 
add 325 


1075 ſtock of A 


Queſt. 35. A Goldſmith hath ſome Gold of 24 
Cares, others of 22 Cares, and 

Examples of another ſort of 18 Carefts fine; he 
#be Rule of Al- would ſo mix theſe together that 
ligetion, How the maſs mixed might be 60 1b. and 
hugs pry 0 * that the whole mixture might bear 
5: eftimared, 29 Cares fine. How much of each 
». p.111, | fort muſt hexake? | 


[/'Þ 


Pos” * PIR y PRE Pay 


<0. 
12 of 24 Care. , 
Anſwer, Ji. of 223 Caretts, 
36 of 18 Careths; - 
| 24 2+2}]2 fr kt 1 
20 <22 2 2 
(18 4 1 


- JH BAY 
10. 60:; <2. 12 
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| 
Note, 'Some may think that queſtions of Aali- 


gation are capable only of ſo many ſeveral -an- 


ſwers as there are different ways to conne& the 
mean rate or price with the extream rates or prices; 
yet it is moſt certain, that any ordinary queſtion of 
Alligation, where three or more things are pro- 
pounded to be mixt in ſuch manner as that rule re- 


. quires, is capable of infinite anſwers, if frations 


be admitted, and ſometimes -of many anſwers in 
whole numbers, which are not diſcoverable by the 
common rule of Algation ſo albeit to the laſt 
mentioned queſtion, the aid rule of Alligation can 


- find but one anſwer only, which is before given ; 


yet there are eight other anſwers in whole num- 
bers, which are theſe that follow (the invention 
whereof I have ſhewn in 'the 19th Queſtion of the 
Thirteenth Chapter of my ſecand Book of The Ele- 


ments of Algebra.) 
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Of- 24 Carefts 1p 16 | 14 
Of. 242--Carefts. Ws 6 F. HE 
Of 48, Carettr, v1'3 ' 35 
Of 2 24 Caretts 1 
Of. 22 Caretts 
Of 18 Caretts [5s 3 
Queſt, 36.. = _ ecary/ hath ſe- 
this ent) veral Simples, viz. A hot in 3*. B hot 
&> in 2%. Ctemperate, D cold in 2*. and 
E cold. i inp . Now he deſires to make a Medicine of 
thoſe Simples in ſuch ſort that the temper thereof - 
inreſpect of quality.may bein 1*.-of heat, and'the 
quantity 83 :Drams, che;Derpand 1 is _ quantity 
of each Simple he-mulſt take? 
: Anfwer, 4% Drams of A, Dram of, Dram of 


CG, 7K 'DramofD, _ x Dram of E: - 


| | Re - ;T7 — 
is; | jw jr econ gra eianes 


ifier NY Peet! of 21 pkg 4 6k fort = Th 
the blacks, and 12 -. the yard for the ule Pefvien, 
'Eybite, and he taketh.ſa mugh of each 


hs wt © wo 


fort, that 5 of the number..o yards of thoablack, 
are equal to_3 of the white ; the demand is how 
many yards be bought of each ſort ? 

- Arſner, 42 yards of black, ang40,yards of whige. 
""Oueſt..33. Acertain, #e5ſon, \A,Payetupto the 
aſe of i for ever 25001. in preſent money, vpon 


this Cc yon, that B ſhall, pay unto A an Annuity 
or year a: to be, continued, :four, years, thife- 
quahiy . their "agreement. bring. thus gedunded, 


viz, th E hid 2 8 ſaid 2500 |. is uppoſed to be put forth at 


their agr ment? at- the ratoof 8 per certum, poll bn- 
[7.08 Then from the-ſamafgher prinexpaband in- 
tereſt (ariſing due at the years end) the firſt pay- 
ment e Annuity being ſubtraQed, the remain- 
der is ikewiſe ſuppoſed to be put forth at the ſame 
rate of infereſt for þe d year; then from 
the compoſed of this principal and intereſt (due 
at the ſecond.ycars\<a&2}:he ſecond paymentof 
the Annulky briog:ſubtradcted,: the remainderisJike- 
wiſe ſuppoſed to be putforth'at-the ſamerateofIn- 

aecalh on the.third. Years: then from this principal 


aud intereſthe third) payment of the. Annuity be- 

ing ſubtracted; the remainder .is-in-like manner:ſap- 

poſed to be. put forth gt. the ame rate:of intereſt 

for the: Fourth. year: ally. from- this, prineipal 

and intereſt the fourth and laſt payment of the 

Ann; ſybtraRedz.s, there muſt benothing 
*: SR aſt 


ion ig, whapam of money Inuftbe 
yearly 
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aha ai ; ſegnens jeu | 
- Poadere: defeſſam veſtigia figere bg; Rexel 
Aularogat ;, quid chara parens cunftart, aſs ?t 
| Unam ex utre two menſuram fi mihi red 

Duplum oneris tunc i Das fol ae 
Unam menſuram, fient 

Pondera, menſuras dis. dotie Seomers cer ffs ? 


'The ſenſe is this. A Mole and an Aſs carried two 
=—_ quantities of Wine, -each cofiſting of a 


certain 


AIAN 


= eo EC CESBNT 
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dio ber of meaſures, in ſach fort that the 
b- | Af imparted one of her nieaſures ro the then 
6 * Mules number of meaſures ſo increaſed won! d be 

| double. of thoſe which-the 4s had remai 
'but if the le gave qne meaſure to the: 4s, = 
4 the ſes meaſures with - that increaſe” would | be 
} equal to the 2les remaining meaſures. \ Theque- 

| tion is, how many meaſures each —_ 2 

ll] the Xue 7 and the 4s 5. 


Queſt. 40. ? 
oEs ferrum, ft annum miſcens, aurique neigh... 
a, minas ptnſantem finge coronam. | 
| -autuny pugec duos fimul efficiunto trientes. 

ernos' qu 0 KA 3 ſtanno mixtum impleat arun..; 
At totidem quintas airs vis addira ferro. 
Ergo age dic fulvi quantum tibs conjicis ani. 

iſcendum : dic quantum eris fl annque pars: 

Di quoque ſuſfciant duri quot ponders fry. ILY 
Proferipuen us valeas rite efformare MLA rg 


AATEPTIN 5 87 Dj 


The ſenſe is this, Suppoſe a Crown that ſhall 
weigh 6e1. is to be made of Gold, Braſs, Iron, and 
Tin, mixed together in ſuch propotion, that the 
weight of the Gold and of the Braſs together may 
be 401. the joint weight of the Gold and «of the 

Tin 451. and the-joint weight of the Gold afid of . - 
the Iron, 361. . The queſtion is how much of every 
one of thoſe four metals maſt be taken ? 

gf 3 


| 304 p _ 

| 94 of Braſs. 
| Anſwer, 1 of Iran. 

143 of Tin. 


Queſt 
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» 41- One being. 


orefenr demanded what 
ie hour of the day, "anſwered;*that tHe time 
then paſt from noon was equal to 4 of F 6f the time 


« 
% 


until midnight. * The queſtſ6n'is, what 


a clock it was? (ſuppoſing the time between noon . 


and midnight to be divided into twelve equal parts 
63 er, = hour after noon. ; Lay 

Queſt. 42. A Fattor delievers 6 French Crowns 
and 2'Dollars for 45 ſhillings: ſterling; alſo at an- 
other time he delivers 9 French Crowns and F 
Dollars (at the ſame rate'with the former).for 76 
ſhillitigs:- The queſtion is to know the value of a 
French Crown, alſo of a Dollar? ' © ou 
Dollar at 45 34 | 

Queſt. 43. A certain Uſurer received 36 Dollars 
+ for the ſitnple intereſt of 1867. lent” for” a certain 
time tinknown; alſo he received 'go Dallars for the 
gain of 3601. at the ſame rate of intereſt for a cer- 
tain time'unknownyz now the ſun of the*months 
wherein both the faid numbers of Dollars were 
gained was twenty ' months. * The queſtion is to 
*know in what time as well"the 36 Dollars as the 
"g0 Dollars were gained ? _ 
' After, The 36 Dollars were gained jn'8.9 


"months, and rhe go Dollarsin c 14 months, asmay 


be proved by the Double Rule of Three. 
Which anſwer may be diſcovered by the follow- 
ing Canon found ont by the Algebraick Are.” ** 
Multiply the Dollars firſt gained, the latter Prin- 
cipal, and the given time, according to the rule of 
continual Multiplication, for a dividend ; then mul- 
tiply the firſt principal by the Dollars laſt gained ; 
- | allo 


Anſwer, A Crown was valued at 6's. 14, anda” 


2 F Chap. X../ * Queſtions. 

7 | atſo- multiply the latter principal by the Dollars 
firſt gained, and reſerve the' Sum of theſe two laſt 
products: for a.Diviſor : laſtly divide the Dividend 
/ firſt faund by the ſaid Diviſor, ſo ſhall the quotient 
be the time wherein the firſt number of Dollars 
) was gained, which ſubtracted from the time given 
in the queſtion diſcovers the time wherein the lat- 
} ter number of Dollars was gained. | 


- 36 x 360 Xx 20=259200, 
| —— 7 
186 x 90, + 300 x 36, =29700 


And conſequently . ... 20 — 8:t=:+ 


Queſt. 44+ 3481 Soldiers are to be Examples of 
placed in a ſquare Battel, how many s Exmaci- 
are to be ſet in Rapk or in File? ® 99%. 

Anſ. 59 (for the ſpuare root of 3481 is 59 ) 

Queſt. 45. If 4550 Soldiers are to be ſet in agile 
in a figure, - which beareth the form of a eng 


"No, LION At, "8 
x - Me 26M vg 
- ; 
O05: 
£ _ 


ſquare in ſuch manner, that the number in File may 1 


be to the number in rank, as 1 to 2, how many 
Soldiers are to be placed in Rank, and how many 
in File ? 

Anſw. go in Rank and 45 in File ( found-by 
this Canon or general Rule) viz. 

As the greater term of the proportion given-is 
to the leſler, ſo is the number of Men to be placed in 
Battle to a fourth proportional, whoſe ſquare root 
1s the leſſer number ſought (whether it be for the 
' RankorFile: ) alſo as the leſſer term of the given 
proportion is to the greater ; ſo is the number of 


Men to be ſet in battle to a fourth proportiona], 
| | Li whoſe 


* 


" (tether it be for the Rank or File.) 


Px _ Arithmetical | 


whoſe Euare root is the greater 1 numbe Ty pught 


$509, 2: : 405O : 2025 
I. yq. 2025 —45 ( Men in File. 
TI. I, : 4050 , $100 
IV. | v9. $100—g9 ( Men'in Rank. 
The Proof. 
45 x 58=4050 


Alfo 45 + 903: 1.2 


Or when one of the numbers ſought (whether 
it be for the Rank or File) is found, the other may 
be diſcovered by Diviſion, viz. 


45) 4950 (90 
90) 4050 (45, 


Oueſt. 46. Suppoſe the wall. & a Garriſon to 
bein height 21 feet,” and the breadth of the Moat 
ſurrounding the ſaid wall to be 28 feet; - the que- 


ftion is, what length. muſt a ſcaling ladder have to - 


reach from the outermoſt ſide of the Moat to the 


top'of the Wall ? 
- Anſwer, 35. (to wit, the ſquare root of the ſum 
of the ſquares of 21 and 28.) 


21-x 21=441 
28 x 28=784 


vq. 1225 35 


Queſt. 
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hay Soy 
| ith. 47+.1f 100 1. being put forth for intereſt 
at a certain rate, will at the.end of two years be 


- augmented unto 112 5; /. (compound intexeſt, or 
' Intereſt upon intereſt being computed) whiprinci- 


pal and intereſt will be due at the firſt years,end:? 

Anſmer, 1061. compoſed of 190 1. principal, and 
61. intereſt (which 106 is a' mean Geometrically 
proportional between 100 and 112. 36 (and may 
be found by the eighteenth rule of the fifth Chapter 
of this Appendix.,) | 


1009 x 112.36=11236 (106 


Queſt. 48. If 1001, being put [forth fr RAY 
reſt at a certain rate, will at the end of 3-years 


"be augmented unto 115.7625 {. (compound intereſt 
being computed) what principal and intereſt will 
be due at the firſt years.end ? 


Anſwer, 105 1. (compoſed of 100 ]. Principal, and 
5 l. intereſt) which 105 is the firſt of two mean 


FEnRorrigny numbers between 100 and 1 15,7625 /. 


(See the nineteenth rule. of the fifth Chapter of 
this Appendix.) 


Various Praftical 10ns t0 exerciſe Decimal A- 
rithmetick, in the.gnen{uration of Superficial Fi- 
gures and Solids. .;:. 2 


| op. 49. If the fide of a ſquare Sre the /; cond 


Super ficies be 3 feet, what is the A- 5*#i9* © the 
cg or content of that Superficies ? jr —_— 
Or (which is the ſame thing) how zoek. 

many ſquares, each of which.is a Foot 

ſquare, are contained in that Super ficies ? 


liz Anſwer, 


”— ae, : 
4 
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 Aifwer, 9 ſquare feet, which content is found 
out by multiplying'the given ſide 3 by it ſelf, viz, 

3 mnnepiied by 3'produceth g. _ 

In We manner, if the fideof a ſquare Pavement 
of ſtone be-15.7 Feet, the ſuperficial content of - , 
that pavement will be 246.49 feet, that is 246 feet | 
and an half very near, (for 15.7 multiplied by it 
ſelf produceth 246. 49.) | | 

Likewiſe, a ſquare piece of Wainſcot whoſe ſide 
iS 3. 24 yards, will be found to contain 10. 49 -|- 
yards, or 10 yards and an half almoſt ; for 3. 24 
multiplied by ir ſelf, to wit, by 3. 24 will produce 


10.49 + EF". ox» SORE 

Alfo if the ſide of a ſquare piece of Sand be 37.25 
perches, the content in ſquare Perches (neglecting 
the frattion in the produQt) will be found 1 387, 
which being reduced' (according to the ſeventh 
Table in Rule 4, Chapter 7 of the preceding Book) 
will give 8 acres,” 2 roods,. and 27 perches for the 
content of that ſquare piece of Land. 

Oueft. 50. If a Tong ſquare be 8 feet in length 
and 5 feet in breadth, *what is "the ſuperficial con- 
tent ? _ 

Anſwer, 40 feet 5 which content is found out by 
multiplying the lengthM- the breadth, wiz. 8 
multiplied by 5 produ | So if one of the 
lights of a glaſs window ſtppoſed to be in the form 
of a long ſquare, had for its length 3.06 fort, 
and breadth 1.47 feet, the content of that glaſs 
will be 44982 feet, or 4 feet, and an half al- 


moſt, (for 3.06 multiplied by 1. 47 produceth 


44982.) | 4g 4 i 
In like manner if there be a piece of Wainſcot, 
Plaſtring, or any other ſuperficies in the form of | 
2 


j 


. contained in an acre) by the given length 20. If : 


Chap. Oneſt cons. - $eg: 
a Jong ſquare, which is in length 6.325 yards and 
in breadth 3.214 yards ; the ſuperficial content will 
be found 20.32+yards, that is 20 yards, one quar- 
ter of a yard, and ſomewhat more, for, 6. 325 mul- 
tiplied by 3.204 produceth 20,32 _ » | 

Likewiſe a piece of Tiling in the form of a Iong 
ſquare whoſe length is 18. g feet, and breadth 1 1.7 
feet will be found to contain 216.45 ſquare-feet, 
which will be reduced to 2.1645 ſquares of Tiling 
by allowing (accofding to cuſtom) 100 ſquare feet - 
to one ſquare of Tiling. 

Alſo if a piece of Sand in the Form of a long 
ſquare be 48.75 perches in length, and 36.25 in+ 
breadth, the Area or content» in perches, . will be - 
found 1767.18-|-, which 1767 perches being redu- 
ced will give-11 acres and 7 perches. for the con- 
tent of that piece of Ground, > 

Queſt, 51. If it be required to ſet forth in a Mea» Y 
dow one acre of praſs to lye in the faſhion of a 
long ſquare, and that the length- thereof be li- 
mited or agreed to be 20 perches, what mult the 4 
breadth be ? 

Anſwer, 8 perches, which breadth is found out - 

by dividing 160 (the number of ſquare perches ? 


two acres were required, then 320 (to wit, twice ; 
rso) muſt be divided by the given fide, whether it : 
be the length or breadth ; ſo if 7.25 perches be pre- 3 
ſcribed for the breadth of two acres, the length 
muſt be 44 13+- perches. * 
In like manner, if the breadth of a Board be! 
1.32 foot, and it be demanded how far one ought 5 
to meaſure along the ſide thereof to have a ſuper- } 
ficial foot, or a foot ſquare of that Board ; divide. ! 
1i 3 1 by 1 


GTO. Arithmetical Wppenars, 
_ I by the given breadth, fo you will find It the 
- quotient this decimal fraQion .757-þ, which repre- 
ents three quarters of a foot or nine inches and 
ſomewhat more, and fo much in'length ought to 
- be meaſured along the ſide of that Board to make a 
ſuperficial foot. Likewiſe if the breadth of a 
board be given in inch&, then 144 (the number of 
ſquare inches contained in a ſuperficial foot ſquare) 
\ being divided by the given breagth, the quotient 
| will ſhew how many inches ought to be meaſired 
- along the fide of that board to make a ſuperficial 
; foot ; ſo the breadth of a board being 9 inches, the 
| Jength forward to make a ſuperficial foor will be 
found 9 inches. 
| Omeſt. 52; If the three ſides of a piece of land 
| Ehat lies in the form of a triangle be 15 perches, 
F 14 perches, and 13 perches, what is' the Area or 
| =>; pi of ſquare perches contained in that trian- 
\ gle 
| * Anſwer, 84 perches, or half an acre and four 
| perches, which content is found out by this 
| Rule, viz. | 
From half the ſam of the three ſides of any plain 
triangle, ſubtract each of the three ſides ſeverally, 
* and note the three remainders ; then multiply the 
+ aid half ſum and thoſe three remainders one into 
the other (according to the rule of continual Multi- 
Plication ;) that done, .extra& the ſquare root of 
| the laſt produQ, fo ſhall ſuch ſquare root be the 
| Area or content of the triangle. 


F Queſtions. LP 


Chap. KJ 


Perches 
| v 
'S; 


The 3 ſides of a triangle 


The ſum of the 3 fides—-o— 42 
The half of that fum——- 21 


The 3 remainders found ont by ſub- { 6 
tracing each ſide frotn the half ſum J7 


_ tinual multiplication of the four laſt num- 
bers 

The ſquare. root of which produ@ —_— 
the content required, to wit, 


"The product ariſi ing from the con- 
-— I 


onmunment &@ — 


Another Example. 
Perches 
120 . 
The 3 ſides of a vinge——a—— I2 + 
9O + : 
The ſum of the 3 ſides ——--——323 > +. 
The half of that ſam —— — I . T | 
The 3 remainders found by ſubtrat-C 41 « 2 
ing each hde from the half ſum ——e< 49 - 1 
Sh . & 
The produtt ariſing from} . .. 64 
the continual multjplication 25355380 .” 1096 
of the four laſt numbers — 
The ſquare'root of that produt—4.32 4 7- +4 
114 Wherefore: 


F 3 Lk = CSR! PE TI 
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Wherefore I conclude, that the content of {plain 
triangle, whoſe three ſides are 1 20.5 perches.x 12.6 
: perches, and 90.3 perches, is 4832.7 -þ perches, 
which reduced give 30 acres and 32 perches (the 
fraftion of a pearch being negleRed.) |; 
Now foraſmuch as every irregular piece of 1 
ground may be divided into triangles, for a four- ' 
ſided field will be divided into two triangles by ' 
one imaginary ſtreight line leading . overthwart 
from corner to corner, called a Diagonal Line ; a 
five-ſided field into three triangles by two Diage- \ 
als; a fix-fided ground into four triangles by three 
Diagonals, &c, the rule before given will be of 
excellegt uſe to find out. the Contents of large 
fields, eſpecially if the Land be of a dear value, as 
alſo' when - any controverſie ariſeth . by reaſon of 
the different admeaſurements of Surveyors of land : 
. for if the ſides of thoſe triangles be meaſured in 
the Fields, and their lengths be agreed on, all Ar- 
tiſts to whom the reaſon of the rule before given 
is known, will agree in one and the ſame content. 
But yet this way of meaſuring preſuppoſeth that 
there is no obſtacle, as Water, Wood, or other 
impediment, to hinder the meaſuring of the ſides 
of thoſe Triangles into which the Field is divided Þ. 
as aforeſaid. Y 
| Queſt. 53, If the Diameter of a Circle be 28. /}' 
| "25, What is the Circumference ? 
©. Anſwer, 88.749. +: for as 113 is in proportion 
to 3553 oras 11sto3.14159, ſo is the Diameter | 


OT PIPY a oa <- — 


+ * £0 theCircumference; Therefore multiplying always 
= the diameter given by the ſaid 3. 14159 the pro- 
þ* " du@ ſhall be the Cireumference required. , 
 . Queſt. 54. Ifthe diameter of a Circle be 28. 25s 1 
. : what 


A . 


—— 


wW HY = g*: I 


1 produtt ſhall be the ſuperficial content ſought. 


Queſtions. 513 
what-is the ſuperficial content of that Circle ? 
- » Anſwer, 626.79 +: for as 1 is in proportion to 

785390 is the ſquare of the Diameter to the ſuper- 
Hcial content. Therefore multiplying always the 
{id decimal FraQtion .785 39 by the ſquare of the 
Fiven Diameter (which ſquare is the produtt of the 


{multiplication of the diameter by it ſelf) the pro- 
/ dud ſhall be the ſuperficial content required. 


Qeſt. 55. If the Diameter of a Circle be 28.25. 
what is the ſide of a ſquare which may be inſcribed 
within the ſame Circle ? "8 

Anſwer, 19.975 -+ for the ſquare root of half the 
ſquare of the Diameter, or the ſquare root of the 
double of the ſquare of the Demidiameter, ſhall be 
the ſide of the inſcribed ſquare ſought. Otherwiſe, 
as 1 is to .707166, ſo 1s the diameter to the ſide 
required, Therefore if you multiply (always) the 
ſaid .707166, by the diameter given the produCt 
will be the ſide of the inſcribed ſquare required. 

Oueſt. 56. If the Circumference of a Circle be 
$8.75 what is the Diameter ? | 

Anſwer, 28.249 -\- for as 355 is to 113, oras 1 
isto.318309, ſo is the Circumference to the Dia- 
meter. Therefore if .318309 be multiplied al- 
ways by the given Circumference, the produd ſhall 


|. -be the diameter required. 


Queſt. 57. If the Circumference of a Circle be 

, $8. 75, what is the ſuperficial content of that 
; Circle ? 

Anſwer, 626 80j -|; foras 1 is t0.079578, ſois 
the ſquare of the Circumference to the ſuperficial 
content. Therefore if .079578 be always multi- 
plied by the ſquare of the given Circumference, the 


OneFF, 
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Queſt. 58. If the circumference of 'w-Gircle be Bi 
88.75. what 1s the ſide of a ſquare that may be in- 
ſcribed within the ſame Circle ? = 
Anſwer, 19.975-|-; for as 1 is to .225078, ſols fe 
the circumference to the fide required. Thereforg 
if .225078 be always multiplied by the circumfe 
rence given, the product will be the fide of th 
inſcribed ſquare ſought. 
_ Queſt. 59. If the ſuperficial content of a Circle 
be 626.8, what is the diameter ? | 
Anſwer, 28.25 -|-; for as 1 is to 1.27324, ſo isthe 
content to the ſquare of the diameter. Therefore 
multiplying always 1-273 24, by. the given content, 
the ſquare root of that produtt ſhall be the diame- Fc 
ter required. 
Queft. 60. If the ſuperficiz} content of a Circle 
be 626.8, what is the circumference ? fc 
Anſwer, 88-75 -|-for as 1 is to 12.5664, 1o is the I { 
content to the ſquare of the circumference. There- 
fore if 12.5664 be always multiplied by the given | j 
content, the ſquare root of the product ſhall be the 
circumference required, | I 
Oweſt. 61. If the ſuperficial content of a Circle be 
$26.8, what is the ſide of a ſquare equal to the ſame 
Circle ? 
Anſwer,25.03 5-j-,for the ſquareroot of the given 
content is the fide of the ſquare required. | 
Lueſt. 62. If the ſide.of a Cube be 12. inches, 
how many - cubical inches are contained 1n that 
Cube ? | \ = 
' Anſwer, 1728, what-a Cube is may be well rc-' 
Preſented by a Dye, which is a little Cube it ſelf, © 
being a rectangular or ſquare ſolid, that hath an 


1 d depth, and is compre- 
equal: 8ngth, -hreafth and Ceptn, hended /}. 


— ian a ff nw = & vw 


=. 


Wh 
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> be Bhended-anetr ſix equal ſquares ; now if the ſide of 
> in- Bone of -thoſe equal ſquares (which is alſo the ſide 
of the Cube) be 12 inches, the ſuperficial content 


o is of that ſquare will be 144 ſquare inches (for ac 
ors Ygrding to the preceding 49th queſtion, r2 multi- 
fe. Biflied by 1 2 produceth r 44.) which maltiplied by the 


fepth 12 inches, produeeth 1928 cubical inches, 
©d ſuch is the folid content of that Cube whoſe 
fde is 12 inches : ſo that by one foot of timber or 
ſtone in whatſoever kind of ſolid it be found, is vn- 
derſtdod a Cube, containing 1828 cubical or dye= 
ſquare inches,. and conſequently half a foot ſolid 
A, Fcontains 864 cubick inches, and a quarter of a foot 
& Fſolid contains 432 cubick inches. 
In like manner, if a fide of a Cube of ſtone be 
le F253 feet, the ſolid content of that Cube will be 
found 16.1 94-[-feet, for 253 being multiplied by ir 
ie I ſelf produceth 6.4009 ſuperficial feet, which pro- 
&- I dn& being multiplied by the ſaid 2.53 will produce 
n J 16.194 -+ ſolid feet: | 
L Alſo if the ſide of a Cube of ſtone or wood be 6 
inches, or .5 foot, the ſolid content will be found 
e [216 cubick inches, or .125 parts of a foot ſolid (for 
c $65 multiplied cubically produceth 216, likewiſe .5 
multiplied cubically produceth .125 z) whence it 
2 |. may be inferr'd, that 8 little cubes of ſtone or wood, 
' Peach of which is half a foot or 6 inches ſquare, are 
; | contained in a foot of ſtone or timber ; for $ times 
| 216 produceth 1728 (being the number of cubick 
inches contained in a foot ſolid) likewiſe $ times 
'1 £ 5 produceth x (to wit, one entire foot ſo- 
Win 
Queſt. 63. If the breadth of a ſquared piece of 
| | timber, ſuppoſed to be ſtreight and — at 
th 


cle 
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both ends by two equal ſquares, be 1.4 foot, th 
depth alſo 1. 55 foot, and the length 19.3 3+ fee 
how many cubick feet are contained in that pigee 
of Timber ? \ 
+ Anſwer, 41.635 feet, that is, 41 feet and an half 
andabout half a quarter of a Foot. Which ſoljg: 
content is found out by this rule, viz. multiply the #4 
\ breadth 1. 55 by the depth 1. 55 the product wh 
be 2. 4025 ſuperficial Feet, which is the-contentW 
of the Baſs (that is, the Area of either of the twoe. 
qual ſquares at the ends of the piece;) laſtly, my]- 
tiplying the ſaid Baſs 2.4025 by the length 19, 33 
the produd will be 41.635 -+, which is the ſolid 
content required. | 

In like manner if the breadth of a ſquared piece 
of Timber, ſuppoſed to be ſtreight and termine- 
ted at both ends by two equal long ſquares (which 
are called the Baſes) be 2.34 feet, the depth 1. 61 
feet, and the length 17. 58 feet, rhe ſolid content 
will be 66. 23 + feet; for (as before) multiplying 
the breadth by the depth, and-that produ@ by the Þ 
Tength, the Ilait product ſhall be” the folid content Þ 
required. | 

Oueſt, 64. If the breadth, as alfo the depth of a 
ſquared piece of Timber having equal ſquare Ba, 
ſes, be 1.55 foot, how far ought one to meaſurea- | 
long the length of that piece of Timber to make # F\ 
foot ſolid ? | | 

Anſwer," 416 parts of a foot, or 5 inches very 
near ; which decimal is thns found, viz+- Firſt find 
the ſaperficial content of the: Baſs, which will be | 
2-4025 (for 1.55 multiplied by 1.55 produceth 4 
'2.5025 3) Then dividing 1 (to wit 1 ſolid foot) 
by the Baſe 2.4025 the quotient will be .415 + 

| or 4 


We 


wat. + #7} 
aig 4 ap. > F oa 
» th 


Pie 
\ 


Gore.” —_ 


or 1555 parts of a foot, or five inches almoſt, and ſo 


far ought toþþe meaſured along the length of the _ 
"peice to make a foot ſojiid. In like manner, 'if the 
breadth be 2. 34. feet, and the depth 1.61 feer, the 
Hength forward along the piece to make one ſolid 
[Foot will be found” 265 parts of a Foot, or three 


4 
— 


Finches and almoſt 3 part of an inch. 


Queſt, 65. If a ſtreight ſquared piece of timber 


be terminated by unequal Baſes, whereof one con- 


talris 1.92 ſuperficial Foot, the other *$5 foot, and 
the length of that piece of timber be' 17.4 feet ; 
what is the ſolid content, or how many cubical 
Feet are contained in that piece of timber ? 
Anſwer, 23 474 feet (found out by one of 
Mr, Oxghtred's Rules for meaſuring a ſegment of a 


. Pyramid in Problem 21, Chapter 19, of his Clavis 


Mathemat.) The Rule is this. 

Multiply the greater baſe by!theleſs, and extrat 
the ſquare root of that produft, then multiply the 
ſum of the two Baſes and that ſquare root by one 
third part of the length of the ſolid propounded, 
0 290 the laſt produ& be the ſolid content requi- 
| . 


$26, th 


 Arithmetical * 


"wy <_ Appendix. Fe 

Example. . | _ 

The greater Baſe nnnmnmnmn—n— . 9. 
The leſſer Baſe - — © «85 | 
The produtt of the multiplication | 
of thoſe two Baſes | £ — . 6329 


The ſquare root of that produt——1 , 277, 
The ſum of that ſquare root and 
the two Baſes ——-- ——— > £0. + "0G 
One third part of the length is — 5 . 8 
The product of the multiplication 
6-2 « 474+ 


of the two laſt numbers is the ſolid 
content required————— - ——— 


Queſt. 66.. A Pyramid is a ſolid comprehended 
under plain ſurfaces, and from a triangular, quia- 


drangular, or any mvltangular Baſe, diminiſheth 


equally leſs and leſs till it finiſh in a point at the 
top ; now if the ſuperficial content of the Baſe of 
a Pyramid be 5.756 Feet, and the height thereof 


I4. 25 feet (which Height is the length of the per- | 


pendicular line that faleth from the top of the Py- 

ramid to the Baſe) what is the ſolid content of that 

Pyramid ? . Wn 
Anſwer, 27-341 -\- feet : for if the Area of the 


Baſe of a Pyramid, be multiplied by one third part , 
of the height thereof, the produt ſhall be the ſolid / 


content of thePytamid ; therefore 5. 756 x 4-75 
=27. 341 feet=, the ſolidity of the Pyramid pro- 
Pounded. 

Note, If a Pyramid be cut into two ſegments by 
a Plane parallel to the Baſe, one of thoſe ſegments 
will be a Pyramid, and the other will have two un- 
equal Baſes, fo the meaſuring of which latter ſeg- 
ment, 


Dey, 
E . 
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ment, a rule hath been already given in the fixty- 
ffrh.queſtion, the Area of each Baſe being known. 

' Queſt. 67. A Cone is a ſolid, which hath a Cir- 
de for its Baſe, from whence it grows equally Iefs 
nd leſs (like a round Steeple of a Church) till it 
$niſh in a point at the top 5 now if the Area of the 
Baſe of a Cone be 5.756 feer, and the height there- 
pf be 14-25 feet, what is the ſolid content of that 
'Gone ? | | 
8 Anſw. 27.341 feet; for if the Area of the Baſe 
of a- Cone be multiplied by one third part of rhe 
height thereof, the product ſhall be the ſolid con- 

tent of the Cone. ' 
Note, If a Cone be cut into two ſegments by/a 
1 | Plane parallel to the Baſe, one of thoſe ſegments 
will be a Cone, and the other ſegment will have 
2 unequal Baſes which are Circles, the ſolidity of 
| | which latter ſegment. may be found out by the rule 
- | before given in the 65 queſtion, the Area of each 
Baſe (or Circle) being known. | | 
Queſt. 68. A Cylinder is a ſolid which may be 
well repreſented by a Stone rol}, ſuch as are uſed in 
Gardens for the rolling of Walks. Now if the cir- 
cumference of a Cylinder .be 4.57 feet, and the 
length 3. 25 feet, what is tlee ſolid content of that 
Cylinder ? | 
TT ÞAAnſw. 5.4 | Feet, thus found out : Firſt by 
'F - the help of the given Circumference 4.57, find ont 
'the ſuperficial content of that Circle (being 'the 
Baſe of the Cylinder) which centent (by the pre- 
- ceding 57th queſtion) will befound 1.6519 -}- feet, 
then multiplying the faid 1.6519 +by the given 
length 3.25, the product will be 5-4008 which is 
the ſolid content required. 
Que. 
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Oueſt. 69. If the Baſe of a Cylinder*be 1.6619 
foot, how much in length of thart' Cylinder will 
make a foot ſolid ? | 

Anſwer, 601 parts of a- foot; for 1 (to wit, x 


- ſolid foot) being divided by the baſe 1-66 1g, gives* |; 
in the quotient the decimal .68r -|- for the length? F} 
"7 


required. 


3 
Queſt. 70. A Globe is a perieQ round body cont 


tained under one Plane; in the middle of the Globe 
there isA point called the Center, from whence all 
ſtreight lines drawn to the outſide are' of equal 
length, and called Semidiameters, the double of a- 
ny -one of which is equal to the Diameter of the 
Globe; now if the Diameter of a Globe of Stone 
be 1.75 feet, how many feet ſolid are contained in 
that Globe ? 

Anſwer, 2.807 -|\- feet, for as 21 is in proportion 
to t1,oras 11sto.5238, 1 is the Cube of the Di- 
ameter to the ſolid content of the Globe : There- 
fore, multiplying always the Cube of the Diameter 
by the ſaid decimal .5238, the produ@ ſhall be 
the ſolid content required : ,So the Diameter 1.75 
being firſt multiplied by it ſelf, the produe will be 
3.0625, which multiplied by the ſaid 1.75, gives 
in the produ@ 5.359575, to wit, the Cube of the 
diaweter, which being multiplied by .5238, the 


product thence ariſing will be 2.807.-}-,which is the / 


ſolidity of the Globe propounded. 
Queſt. 71. What 1s the Diameter of a Globe of! 
Stone, which contains 4 cubical or ſolid Feet ? 
Anſw. 1.96 -|- foot, for as 11 is in proportion to 
21,0ras 1 isto 1.9090g09 {0 is 4 (the ſolid content 
given) to a fourth proportional, to wit, 7.636363 
-#Whoſe cubick root is 1.96-]-the diameter required. 
Cons 
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E 'T he eaſieſt and "evtaſ ways for praiice Is in gh. 

} ging, are thoſe which are perform'd by the help of 

Tables, or Gaging-rods purpoſely compes'd : Ne- 

vertheleſs to give the Reader of this Treatiſe ſome 

light in this matter, I ſhall here inſert one rule to 
find out the number of Gallons contained' ina full 
| Tun, Pipe, Hogſhead; Barrel, or ſuch like Veſſel 
| according to Mr. Wingate*s way of reducing 7Veſſel 
| to a'Cylinder. * The Rule is this ; | 
Having found the difference of the two diameters 
| at the bong and head of the Veſfel, take'Z of that 
| difference and add it to the leſſer cid ri"then 
Soom that ſum and reſcrve the produc; that dohe, 
the content be required in, Wine-gallons malriply. 
the produd reſerved, this decinial-FraQtion 0034, 

* andthe length of the Veſſel, one Into the other (ac- 
cording to the Rule of continual Multiplication "ſo 
ſhall the laſt produ& be the number of Wine- -pale* 
lons required ; but if the content'be- required in 
Ale-gallons, multiply the produ@'before reſeryed,; 

» this decimal FraQion .e027, and the length of the 
Veſſel, one into the other continually, ſo ſhall the 
product be the content in Ale-gallons : This Rule 
I ſhall firſt explain by two queſtions, and then the 

— how itis raiſed. 

Do. 72. If the diameter at the bung of a 

Vellel be-'32 inches, the diameter at the head 28.2 


inches, and the length 39 inches (which dimenſions 
% Kk are 


+ are faid to agree very near-with thoſe ofag Eng- 
- -liſh Veſſel called a Pipe) what is the content of that 
” VeſſtlinWine-gallons ? - -- 
Anſwer, 126.278 Wine:gallons; that is126 Wine 
-_ gallons and about a quart more (found out by the 
rule above given) as will be manifeſt by the follow- 
ing, operation... --;, 


; Explicatzon, 


The Diameter at the bung ————32. 0 
The Diameter at the head ———-28 . 2 

; The difference ———————— 3.83 
Which multiplied by ;7, that is — © \. +7 
$ i 


Which added to the leſſer diameter} *_ 
gives the mean diameter. ————— (3? * 


Which mcan diameter being ſquar- 
ed { that is, multiplied: by it ſelf )>952 . 3396 
produceth ——— — —— —— 
Which product multiplied by 
The produ® thence ariſing will be- - 3. 2379+ 
--Which multiplied by. the length of bY 


O . 0034 


ed FT PET 02s agerporonnk, UN 
Thegeodvtt iz the number of Wine, 
gallons ſought, VIL. T 26.278-|- 


Queſt. 73. If the diameter at the.bung of a Bar- 
rel ke 23 inches, the diameter at the head 19.9 in- 
ches,- and the length 27.4 inches ; what is the con- 

tent-of that Barrel in Ale gallons ? 
© - Eſwer, 36.031. Ale galloris, that is. 36 gallons 
and about a quarterof a Pint more (found out by 
the preceding Rule,) SE OTE 
| | + E xplication 
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Explication, 5 


The diameter at the bung ——— 


Sara at 70 
The diameter at the head ———— —19 ,'g. 


Their difference — 


rho IN 


F -. 


Which multiplied by 74, that is—— 0.5 © ©? 


The product will be ——_ 
Which added to the leſſer diameter ; 

gives the mean diameter —— — 
Which mean diameter being ſquared | 

(that is, multiplied by it elf) pro-p487 . 0849 


duceth—— — _—— 


C22 OF. - 


Which produ@ multiplied by— 0. 0027 
The produc theace ariſing is— 


tg PA 
Which multiplied by the length of 7. -3 
the veſſel ———— ———— ; HT 7, ; 

' The prodn& is the number of Ale- SN - 
gallons ſought, to wit — $ —36,031-Þh _? 


The reaſon of the Rule, 


Two things are taken for-granted in the faid 
Rule, vjz. Firſt it is ſuppoſed thar if +3 of the dif- 
ference of the: two diameters ' at the bung and 
head, be added to the leſſer diameter, the ſam ſhall 
be an equated or mean diameter (near enough for 
practical uſe though it be not exaQ) viz. If there 
a Cylinder whoſe diameter is equal to that 

ean diameter, and whoſe length is equal to the 
length of the veſſel, that Cylinder ſhall be equal . 
to the capacity of the oy v5 "near, er 
2+ tne 


7 
x* 
_ th 
eds, 
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2 of 


+ the ſaid Rule preſuppoſeth that” 23 
are equal toa Wine-gallon, and 282 equal to an 


= + 5 a. q 0 
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Ale-gallon ; concerning: which equalities (eſpect- 


- ally the latter) Artiſts differ ſomewhat-in their ex- 


eriments ; but according to, any equality which 
in that-particular ſhall be agreed on,; from. this that 
follows a_rule may. be framed, and Fables: thence 
calculated for gaging a..full veſſel without conſide- 
Table error... Bt: £05 bf ag > cnt 1 Y, 
- Taking then thoſe two things-/above mentioned 
for granted, we; may rightly inferr that if a Cyhn- 
der hath for its Baſe a Circle whoſe. ſuperficial con- 
tent is 231 inches, ,every-inch in length of that Cy- 
linder will contain'23+ cubick inches, ' or, one intire 
Wine-gallon ;. now. foraſmuch as all Circles are in 
ſach., proportion one to. the other-as the ſquares 
of their diameters,..it ſhall be as' 294.11844, (to 
wit, the ſquare of the diameter. of that Circle 
whoſe: ſuperficial content is 231) is. to. 1 (to wit; 
the ſuperficial contens 231 conſidered asthe Baſe of 
one Wine-gallon ; ) or as 1 is to. .00343 10 is the 
ſquare.of the equated (or any other) diameter, to 
the ſuperficial content of that Circle in Wine-gal- 
lons and parts of a gallon, which content multipli- 
ed-by-the length of the veſſel will produce its ſo- 
lidity or capacity in Wine-gallons. Therefore the 
firſt part of the preceding rule for finding of the 
number of Wine-gallons contained in a full veſſel 
is manifeſt : And after the ſame manner, ſuppo- 
fing as before 282-cubick inches are equal to an Ale- 
gallon, the decimal-.co27 preſcribed in the ſaid 
rule will be found:out. Ss WES 3 
Upon thoſe grounds Mr. Wingate compoy'd his 
Gaging-rod ;- Mr. Qugbrred alſo 'in this Circles of 
” Propoſition }- 
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Gueſtions." F25 © 
Proportiorhath delivered anether rule for Gaging, 
from . wherice his Gaging-rod- is--deduced'; 'bue 
the particulae© conſtructions! of 'thoſe rods,” and 
likewiſe the” making'of Tables: for the ſame -pur- ' 
poſe, being handled by ſeveral Artiſts, '1 ſhallnot 
inſiſt upon them: | 3 390) 

Now if the-indaſtrious and-more. curious Arith- 
metician; afterhe is well exercis*d-in volgar Arith« 
metick, - deſires further knowledge in finding out 
the Anſwer. of-fabtil Queſtions about- numbers, 
his beſt Gnide-will be the admirable 'Algebrdical 
Art, which'diftovers rules for the! ſolving of 'Pro- 
blems, as welt- Arithmetical as-Geometrical,-that 
are above the reach of any of the rules of common 
Arithmetick, © or practical "Geometry, as may 
partlyappeat 'by the two. rules'in: the: aforegoing 
52 and '6F' Queſtions, as alſo' by-the'two foflows 
ing Queſtions; with which 1 ſhall conclude: this 
Chapter, 5 WIL 

Queſt, 74. To find two numbers in a given pro- 
portion; ſappoſethe leſſer to the greater as/27 to 3 
and ſuch, that if the leſſer number-be-added tothe 
fjuare of-the greater, alſo if the greater numberbe: 
added to the ſquare of theleſſer, rhe two ſumsiſhalt 
beFfquare nombers” whoſe roots'are/expreſſibleby 
farional'or trac numbers (frations being admiteed 
for -numbers') ee? 43 STS} 09418 1 £30 4 

Anſwer, 5% and aÞ, "2 q NED 27 ni 
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- The ſquare of 43 the-greater num- | 
ber) IS 
"To which adding the leſſer number-——> £x 
The ſum in its leaſt terms will im—+x5 -— 
_ Which is a ſquare number, 'whoſe 


root Is _ TE? Sd 
' Again, the ſquare+of +4 < the = , 
number) 15. ——— wy 


To which adding the greater nums, 
ber —— CC ——_—Y 
The ſum inits leaſt-terms will: ba; 
Which is a ſquarenumber whoſe raot?-: ; 
IS: ein —_——— —————— — 


Alſo the faid Dh = and _ + 4s the 
other as'2 to 3, wherefore the queſtionis-ſolved-; 
- . which numbers + > and 52 > are __ Yur "Pu this fol- 

- lowing F EIT « ifs 


Theoreme. 


- If the fraction 4 be divided into two parts 
{either of rthoſe- parts being . increaſed: with the 
ſquare of the other part ſhall give: +FraQion _ 

a rational ſquare'root. (7 
"Wherefore by. dividing I inte: the pyo-fractions 
I £-and: 3, Whidrare in the preſcibgg-proportiont | 
of 2 to 3, thoſe fractions will fatisfie the conditions 
in the queſtion-propounded. -. + 

Likewiſe theſe two fraQions WELD and 73335 
will anſwer the- queſtion, and are found out with- 
out extraCting any root ; bnt the manner of f + 
- - ant the ſaid Theorem and laſt mentioned: "A 
3 veſhewn in the 24th qugſtion of my third Book 

F ofthe Elements of _—_— 

Queſt: 


& 


| IS 


Queſtions, 2627 
Oxeſt.75. Tofind 3 numbers, ſuch that the ſquare 
of any one of them being added to the other two 
numbers,” the ſum of ſuch addition Hall be a ſquare 
number, whole root is « rational number. . 

Anſwer, 1, #*, and 24. 


The Proof. 
Firſt, the Tquare of; the firſt Abatany | : y 


I is © 
To which adding 1 the ſecond -ande * 
third numbers 4 and £4, the ſum will be- $ 9 
Which is a {quare number WhoE rogl root; 
1S — o— 
rn the ſquare” of the & ſecond}, us 
number 4 is —— — 
To which adding the. firſt and = I 
#44: 


numbers 1 and 45 the ſum in its leaſt 
terms will be. — | 
Which is-a a ſquare number whoſe root... 4. 
IS 
Thirdly, the ſquare of rhe th third = _ 
ber + ,is— 
To which adding the firſt and ſe-7 | 
cond numbers 1 and 4, the ſum in its leaſt © "6 
terms will. be — —_ wn 
Which, is a ſquare number whoſe root? oY 


is —_ 5 —— NCC CO CCnnny 


—— 


Wherefore it is manifel that the three ate 
I, 4 and 2+. will fatisfie | pions in.the.que- 
ſtion,. which. may be Gli oh ſo.by other numbers, 
but the-manner of finding.them ont I have ſhown in 
the 32 Queſtion of my. ing ook of the Elements | 
of Algebra. « CHAP. 
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CHAP. XI. | 
Of Sports and Paſtimes.' 


Probl. I. 


To diſcover 8 Te which any one ſhall hive in bis 
| winds without requiring bim to reveal any part of 
thay 4 any number whatſoever. 


41 . 


+ any one hath'thought upon a 4 ks at 
A leafure, bid bim Uobble i it, and to:thatdon- 
ble bid him add-any Tuch even numbet Which you 
Pleaſe t \aflig ign, then from the ſom of thax addition 
Fociinn jet ope half, and reſerve the other half: 
I x robo roaktse rb aka 
Der W E t then'ma ou: Id- 
ye. m what Ve aincth, in* Le 

obrradtion'is made. for ic wits 
Efumber: which you walls ned OT. 


yen hea abe ure; jpo@3 *76 wilt the 
- . ſom be x6, "whereof the oe is $8; from which-if he 
ſubtract” x (Che, ig Pod thou aber 4 wh the re- 


: | Hoon ; 
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fn 38 ' The Reaſon of the "Rule! Ba > ws " & yo 
- If to the Jouble of #3 aliiber (Which Sl 
for diſtin&ion fike I call.the firſt) a ſecond, 
| be added; *the'balf bf the fon mnt neceſſarily 
' fiſt: of the* aj" firſt number, and" half the ſe 
therefore if fi6m rhe'ſhid hzff fm the firſt} 
be ſubtraQted, the remainder” muſt of nece ity -b 
half of the” fetotid number. which was aqged. perth 


$54 1. 2T GMON 
pep Ee "pil nh orga; plybie 
T'wo mimbers," the one' ever « 4' "the i odd, hs 


oy = Oh W 
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propounded unto ' r1y0 perſtns;) "ro" the end "'t 


( out of" your ſight) ſever Uſe one fit 0- 
bers; to Aer wh x6 non is fp a 
**' For Jratl have choſen.” © wire +4 


Suppoſe you have rojinda' Unto Per ants 
Jobn two nurtibers,' the'one even anTthe o_ odt. 
as 10'and'9,”and rhat each of thoſe 
clinſe one''of the” ſ#id” numbers naknown*to!'* 
Now to diſcover 'which "numbereath' Nerf? 
have choſen, You muſt take two numbers, the one 
even and the other odd,” as 2 ind 3 then bid Peter. 
inlciphy that we Which he Te have cho n 


25 and” oh GB y that Aumnbc 
x ich he! q bars choſe Lat T3 {i el done, bid" 
them add' Heb het and BE them, 
| nizke kfiowh'the * prep rg 
—_y Ire -1 PoEk or "odd 
afy other avour'th oi ory £ 
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dd; you do obtain the principal to-be aimed 
E- becauſe if the ſaid ſam be an So then 
ly he that multi tipligd his number by your 
Kid uber (to wit, pc ) did cbuſe the even num. 

T(towit,io; Jp but Ops: to bean 


"For example, if Pe he made choice of 10, and 
Jobx .,, Tuppole ping willed*Perer to. muſtiply his 
number 10 by 2, and John, to multiply his number 
9by'z.; the produds.will be 20 and/27; whereof 
the fum.;.is. 47, which. ing an.odd 'number, you 

iy thence conclu Fobn whom;you.cauſed to 
Bip r his numbertby-8,..did chuſe-the odd num- 
2 Inc therefore, Ferer did (chyſe;10. But if 


SE villed. John to bave myltjplied*bis-number . 


gby 2, and Peter to'have'multiplyed his number 10 
by:733,. the produts. would have been\.1$:and 30, 
whereof Te ſum is 48, 'which-.is an;eytn. number, 
« Me you 7 infer, that be that moltiplyed 
jo ks 08 chuſe. the eveh number, and 
zrefor Pac choſe 19s; and Jobs g. ., #.. 


eng il "bf Euchd'; for one. tee 
The. 21, of the ſame. "Book, that an-exen.number . 
| lied by _ number, whatſoever. produceth 
a1 even'nymbet bop a pit amber: of a differ- 
ent nature; for ce mojopie Reon 


ber, 
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-by- -knowin BS Fo kid ſom be even or 


Fn DI off 3 2”. bole by 8 
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--0n-) Therefore if.in wokiogrhis ſport. it: 
that the even number: .be-mu | by. odd 
number. both the produQs.ſhall be even, 2nd con- 
| ſequennly- ; 
ber):-by the (4jd: 21_propoſition.). But. if it. byppe; 


| placed in around form likes Ring,. and t 
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ery the-produdt is an eyen-number (hy: the ſaid 23 
propoſition;)and if it. be multiplied by an odd nv 
' the-produtt is-odd. (by the ſaid 29 vers 
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tiplied by. yoo 
the ſum ſhall. be 1nfallibly an even.nom- 


that you cauſe the odd -aymber to be multiplied by 
your odd number, that produ& will. be. pdd;. and 
the other produdt even, therefore the ſam of theſe 
two prododts ſhall be.an odd number, as Clavize 
hath demonſtrated upon. the 23 of the gth' of E« 
clid. Ren | 5.9 

"2 9 yiL* Probl. 3. fas 
A bertain- mumber of. diſtinft things being. propounded, 
- 10-diſpoſe: then in ſuch an order, that Caſting. away al- 
- waysabe:ninch,; or the tenth; or any other that ſhell 


be" aſſigned; unto 4 certain pumber, thoſe, remaming 
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WF maybe ſuch as were. fir? intended to be.left. | 


- This Fran is nfpally propounded in this man- 
ner,' «iz. fifteen -Chriftians,and. fifteen \Twurks be- 
ing-at Sea_in one and the ame, Ship. in a_terrible 
Storm, and the Pilot declaring, a neceſſity. of. caſt- 
ing the one balf of thoſe Perſons into the Seq, that 
thereſt might beſaved ;. they. all - agreed that the 
perſofisto; be caſt away ſhould, be ſer ont by. Jot af- 

ter this manner, ,vjz.:; the-thirty perſons ſhanld be 


ginning to count at one of the Paſſengers, "and 
proceeding circularly; every- ninth Perſow> ſhould 
be.caft, into the Seay. until of the thirty perſons 
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Et el pon peribns/bethitty,” let: chirty-figures 
tltfers be placed. rs or elfs-ims. right 
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on the ninth (or what other ſhall be aſſigned) 

f by putting a point or:croſsover it ; then count for- 

- ward from that which you haye marked, * Place 

- Mele point. over the nexth ninth ; 3 and contin 

' to do Po fame, beginning, g, again when. you, © ſtalt'be | 

'at +55 end (if the cyphet&are. Hacked in FI ; right 

| Tine) and paſling over thoſe, which you ſhall have 

/ already marked, until you have marked the number 
required, as.in the example propennded, until et 
have marked 15, for thenall the cyphers 
ſhall be . thoſe which muſt be caſt away, Pars 

\ others thoſe which ſhall remain. Hence it Kok 
dent,. that if you obſerve how thoſe cyphers 
are marked, are diſpoſed amongſt thoſe whi my 
not. marked, you will. eafily make a rule for ; any 
number whatſoever. 

- . By this invention (as ſome do conjecture) the fa- 
mous Hiſtorian Foſephus the Jew; preſerved his life 
very ſubtilly in the Cave, to which himſelf 'and 
forty of his Country men;had fled from the furious 
and conquering Komen: at the Siege' of Forapata : 
for his ſaid Countrey-men having moſt' wickedly 
reſolved to kill one another, rather than yield to 
their enemies. he at length (when no arguments 
that he conld uſe would diſſwade them from fo 
horrid an a&)) prevailed with them to execute their 
tragical deſign by lot'; and fo by the help of the 
aforeſaid artifice (as we may ſuppoſe) himſelf with 
one other perſon only remaining alive,. after the 
reſt were inhumanly .murthered, . they. agreed to 
put an end to the lot, and: thereby -:ſave.their Jives, 

4 This;ſtory you may.ſce at; large. in the: fourteenth 

Chapter. of the Third Book, of the Hiſtory: of. Foſe: 

Th of.the. Wars-of the Fems- ef No 10gr0get 
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A{CY Bet? wht procetd from Tor whity bn 4 jo: 
greſion, according to the natural order of number 


muers 
(Jach as tbeſe,' 1, 2, 3g 4z 5,6, &C-) being placedin « 
rowed form like '« Ring ; 4 + fover which of thoſe 


aumbers any one ſhall have thought upon.” | 


Let any multicude of numbers in the aforeſaid 
greflion, ſuppoſe theſe to, to wit, 1. 2.3. 4.5.6. 

7. 8.9. 10be written upon. 10 Ivory counters; (or 
for want thereof upon ten fimall pieces of 'paper) 
which way*be repreſented by theſe 10 letters, A. 
B.C.D.E-F.G.H.K.E. viz. ſuppoſe i to be written 
npon 'the-counter A, 2 upon B, 3 upon'C, &c. 
Then having placed thoſe Counters circularly as 
you ſee (with their blankfaces uppermoit, and the 
figures underneath, that the ſubtilty of The ſport 
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may the better be concealed) let any one think up- 
on. any riamber of unites which doth not exceed 
19 ; thatdone bid him'touch one of thoſe Conn- 
ters at' pleaſure, and to-the number on 'the- back- 
fide of the counter touched (which you cannot be 
igtorant of having note well the place"of 1 ” 
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i Chap» KL. and: Puſtinues 97s 
" £4).2dd ſecretly. in- your mind, the juſt number-6£ 
; Þ all. the. conniers, and .reſexve-the ſum-z then bids 
him imagine in his mind-the counter touchet:46. 
'be. the .namber which he-thought,:.and from [thay 
' counter $0-count ,backwards,-untill he ' ſhall have) 
made up the aforeſaid ſum, which you reſervedſo/ 
will his computation infallibly end upon the coun- 
-& ter upon which the number thought upon is wxit- 
ten. 

For example, ſuppoſe that he thought 7 or G,and 
that he touched B, to wit, 2. Add to 2 the number 
of all. the counters, to wit, 10; ſo the ſum wilt be 
12, then bid him to count unto 12 beginning at B 
going backwards, and eſteeming B to be the num+. 
ber thought, to wit 7, > will 8 fall upon A, 9 up- 
on-L, 10 upon KR, 11 upon A, and laſtly, 12 up- 
on the counter G, which being returned up- will - 
ſhew 7 the number thought, 

The -reaſon of this rule is-not. difficult to be ap- 
prehended, two principles being preſuppoled, the 

\ ONE IS this, to-wit, many counters or things what- 
ſoever being diſpoſed orderly-one after the other, 
in. one continued line, whether -it be right or cir- 
cular, if you value or name the firſt counter to be 
ſome number of unites at pleaſure, and continue 

| to count forward according to their natural order 
of numbers untill another number bz named which 

' falleth upon the laſt counter ;z-or. if you imagine or 

name the laſt connter, to be the ſame number of n- 

nites as before you put-upon the firſt, and conti- 

nue to count backwards unto the firſt counter ; I 

ſay , that the ſame numbev will be named at the end 
of both thoſe computations ; for example, in theſe 
9 letter A-B,C.D.E.F.G.H.K, if the letter A be 
eſteemed * 
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The other principle is'this, to wit,” any conn- 
ters being diſpoſed ifr'a' round manner like a Ring, 
if you eſteem any one-of thoſe contents'ts be ſome 
nijmber”at- pleaſure,":.and' then from 'that coun- 
ter-if- you count circularly, untill - you end upon 
the counter where” you began, the-nnmber" Jaſ 
named will be equal to-the' fum of-the number of 
all 'the counters, arid'of the number "which-you put . 
opon the firſt connterz for exampke, /if D be one 
of 10 Letters placed in' a circumference, and that 
imagining D to/ be, you begin with it, and 
count round the whole: circumference, accordiag 
to the natural progreſſion of numbers, till 
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I DS: thy bs tl alleth ypon._ G'5_ therefore if 
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hy the 0 po png 
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: oo_ when' one aſſumeth-Bto' be DEG 
th towards AL; &c: roanyaſſigned number, it is 
In effe&t as much as when: one; imngiaeth Go be 
2, 'and context tow ards.'F, E,'. 
ſigned number, fr each of thoſtrompurations will 
end in the -ſame point 3 bur it Is. {ng cs _ by.the 
ſecond ka aaa mas g'G to 
© be 2, and counting towards ED G5 og round «hc 
whole circamference,'\thenumber 1 2 will:fall opon 
+ the ſameG. And becauſe-G being ſappoſed ta be 
2, and FPUnyIng on the - ev? mg as before,”the 
number. ”7 falls upon: my enry the computa- 
tion be continued on the-fame coaſt from B-7, unto 
' 12, the number. 12 will fall npon. the-ſame G. So 
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| Note, that to the nomb xr of the counter. touck- 
t ed you may not. only the, number of 'all; rhe 
= counters once(as the rule dire&s)- but. twice, thrice 
| ox more.times.: for exarpple, RK being touched; you 
”: 04 cave him-to count unto 12, or unto.22,05 to 

, 32:42E. the reaſon whereof is evident. fromthe 
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#.. which two of the aid raoks-: :how if he anſwer that 
| the two numbers which be firſt; thought upon are in 
 thefirſt rank AB. then 1 and'2 ſhall be the oum- 
htupan.z 'if in the; ſecond then 9 

ſhall-be the -numbers/thought; if in.the 

rank EE,chen 15 and 16 ſhall be. the numbers 


pught : if the fa mnen Magic oc 


OOO IO 


wars the 
wth ohm firſ, w 


thevight hand = "2 
> von a number as fordſeparated from n;taF8 © 


is diſtant. from 1, ad vv will Til find E2. W other 
———— 


of Reg, i. * 
wighttrom 9 \ro the 'thir& 
egind T2 which is one of the” * 

wiſc- e right + |} 

hand F 


=—_ * Xe a f bo 
& obs PINE RA *s toc» A Fi IE £50 5 5.6 Þ 
{ag E< mm ”» { "et 35 » 4 N 
> i: 4-7 a4 % R va. 
” RE _—_— 7 : 
by 
. % f 
”- 


 hand-6 in ho er 


y which'differ\by. 3, br anity 534 as-30, "0 
is the produt of 5 multiplied. by 65 and gs 


: \ 
' ” 


BEAM, 


rY 


| ITT 0 TH 351 17; i 


& 


6114]: +20") 
I 16}; WIE 
# oi18 15 41: "23 


Three jets edits UV whvd2"þ 
KE be over-# River, do fd's eHop Fone le 4 
Ks pA 8; arry bit two Perſons at once, -arid for 


1» wait'of a Prathek 7 Jenks we 
 ſelvts over the" River" at” ſeveral times: 7 them- 


«of rhe three wives may be found in the camtpany of 
| "orof 2 eros hey ks priſe E.. + | 
'.\'They' muſt paſs in this manner, 'viz, Fill two 3 
wotnen paſs, then-one of them! eth' bac | 
bodt atid repaſſetſiiwith thethird wo natt; 5 bas ; 
oneof the three wottieff biingeth back Theboar, and © 
fitting down upon "the" ground with her hosband . - 
permicteth the other two men'to paſs over co find © 
their wives ; then one of the ſaid men with hiv wife; | 
bringeth back the” boat; and mg Forms 

ground he iy wn mg dTepa 
him g4laftly, the:womar ii 
three/men'entreth' by ng 
th wyfetelſorerrie: er 


c 


Two wavy Comparing; are Fs boreal al ſhares 
 Galtons \of- Wwe, - which art ins Vue cont: 

: owe _— _ to make this equal partition 3 
ly two other empty vel, whereof ow one; 
containeth 5, Gallons, and the other 3; the queſtion _ 
is, how thy Jul erally did on wine 7 the bep 
of eboſe rhree veſſels- *%S 


Firſt, from the veſſel which togtalneth $ gully 
\_ and. 


- 2 Gat > = 
* : fs 23 Ke 
bod rd 
iy" 4 __ _ F 
BE « $0 oa Wo. 5% 
n | T5 '*: Wl 
; »—#. :J 
"= ; Es > 
if 47 L $5. if 
4 ry > Wa 74 DN. 
» Wo 
; o the | p 
Ee ] s E 
6 £ 
. 4 oY 
£ Fl 
Fa.” oF F £ Fg 
% * Ny 


* 3+: then yas ine. 
L " the v of 8 fil again wh; oh five," 
© EN + rw tif llon-into--the. 2 . 
| —_— to: fill it ſo-thore || | 
4-gallogs;within che veſſel. of ®F 
nd 48; dio-thegcher 5500 vellels> This + 'F 
queſtion. 15,4 ſolved in-anather. way,” but 1. 

2 ce an tym wi «of a ingons, 


ible: erent Ingenio her ended m - A 
"hcl in a Hiexle Book In-the French Tongue,: in If 

Proklemies leiſans & deletables qui je four per | 
| aw which Book I-bare- extraſdod che [| 


4-5 wag} a 


"Sa Dy Olivia. 


